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CHAPTER I 
NATURE OF THE STUDI 
Egr,pQse of the atuc\y'.- The purpose of this study wast (1) to 
construct and evaluate an instrument for detendning the prevalence of 
certain important general science Jlisconceptions aa.Cilg nhth grade and 
tenth grade school children; and ( 2} to determine the prevalence ot 
responses to this inS'Iirtilaent 'Which suggest the occurrwce of certain 
:Important general science misconceptions aaC31lg ninth grade and tenth 
grade chUdren. 
Source of the probl.!!-- The problem is suggested as a renlt of 
studies made pertaining to science Yocabular,y and acience concepts, and 
studies made of heal.th misconceptions. 
Justification of the studz.-- Science teach:ing has as one important 
task the helping o:t individuals to identit;y and correct acquired miscon-
ceptions pertaining to general science 'Which are not consistent with 
rational desirable behavior. It is DJ.portant that chUdren develop the 
. 
abUity to differentiate between ~ounded assertions and ccnclusions 
which are based upon scienti:tic fact. It is desirable that pupils 
mderstand what mq be considered as adequate evidence or canpetent 
authority. They must be able to distinguish between. tacts which ma;y be 
demCilstrated and statements that have no scientific foundation. In 
teaching science it probabq would be helpful to know what are the most 
widespread and undesirable misconceptions that infiuence and form 
irrational habits of thought and behavior. 
2 
Definition of terms.- Science principles or concepts are defined 
' 11 
as "gEneralized statements that Sllilllllarize Jil8Di1 scientific facts." 
. Zl . 
Yieconceptions are "errcneous ideas, notions, or belie:t:s. 11 A supersti-
tion is rather difficul.t to define. Given a broad :interpretation, it 
might include all beliefs that have no scientific basis or support on 11 . 
facts. In a more limited interpretation supeiostition applies onJJ to 
unfounded ideas related to the supernatural, be:f.ng based on faith or fear. 
A review ot the literature shows that a careful discrilldnation has 
not been made between misconceptions and superstitions. J!ost of the 
studies include items based on the supematural, :avsticisn, or ideas 
which are not the result of rational thinking • 
. 
This investigation is· concerned With two types of misconceptions. 
The first catego17 includes untonnded beliefs thali have no scientit:i.c 
. 
basis or support on facts. Due to misintormatiaa, or a lack of informa• 
. 
tion, they ma;r be an attaapt to arrive at a rational explanation. The 
second category includes beliefs having no support ot evidence or no 
cause and effect relationship, ref'lect:f.ng attitudes cmtrar;r to the 
scientitic method. Superstitions pertaining to the supernatural or to 
JVsticism., being based an faith or fear and intluen.cing and tol'lling 
i!Dr. Francis 1>. Curtis, "Basic Pr:lnciples o:t Science Teaching," The 
'SCience Teacher (March, 19.$3) ~ 20:.$S. . -
ZfJoseph Dzenowagis, A Determination of the Prevalence of Certain 
Haratal Health and Sate lfiscanc tions .Amon Fifth and Sixth tfi=ade 
hildren, Unpublish tor's ssertation, Boston University-, 19 3. 
J/HOYtard c. Warren, A Dietimg of Ps,zcholos.y, Boughton Mifflin Co., 
Bostcn, 1934, P• 268. 
irrational habits of thought and behaVior are to be omitted fran this 
investigation. 
~9J!e o:t the stuSY:.- The completion of this investigatiO!l 
3 
requires~ ( l) a ccapilation of certain important general science mis-
conceptions; ( 2) an evaluation of these misconceptions by' juries of 
able teachers to determine their validity and degree of importance1 and 
their potentialities tor affecting the behavior of the believers; (3) 
the development ot an :tastrument that will satisfy certain criteria to 
be established; (4) the aclministration ot the instrument to 3000 eebool 
children compris:tng the total population ot the ninth grade and tenth 
grade in one J!assachuse~ts ccmnunitT and 1n several other areas ou.tside 
of the New 1!hgland states; (5) an ma]Tsis of the data to determine the 
prevalence of responses to this inst~ent 11h1ch nggest the occurrence 
of certain important general science llisconceptions among ninth gt"ade and 
tenth gt"ade chUdren. 
Deliaitatian of the stu&•- No attEmpt will be made 11'1 this investi• 
gation to construct an instrument which w:Ul :Include every possible 
general science sisccmception; { 2) no attEmpt will be made to determine 
the origin ot the general science miaconcept:l.QDSJ (3) the instrument 
w1ll not be designed as a valid instrumGDt tor JPeasuing general science 
knowledge; ( 4) no attanpt will be made to determne the best methods by 
which these important general science misconceptions might be eliminated 
or corrected; ( S) no attEDpt will be made to stud3' the prevalence of 
certain important general science misconceptions according to science 
knaw1edge, age, or eocio-eccmoaic status of the population inTestigated; 
4 
( 6) the instrwaent will be developed to determine the extent to which 
ninth grade and tenth grade children subscribe to st~tements of certain 
important general seience miscmception.s • 
.lssqmptions made. This investigation will be based upon the tollow-
:ing suppositions: (1). that general science misconceptions are subscribed 
to bJ! large numbers of people in .America; ( 2) that such misconceptions 
mq be Sllbsoriblld to b.r pupils in grades nine and ten; (.3) that maiV" of 
these misconceptions make the stucV of general science d:l.fficult for 
those pupUs believing :in than; (4) that a stu<V" of the extensiveness of 
the prevalence and the importance of certain general ecience aiiOObe~ 
tiona among llinth grade and tenth grade school chUdren mq prove 
Tal.uable to those concerned with science education. 
CHAP'lER II 
REVIEJl OF RELATED LITERATURE 
Introduction.- CDe of the first studies of nperstit:l.ous belief's y 
was made by the American Society for Psychical. Research to measure 
the tendencsr ~onrd superetitiousness among tbe population. Of SOD 
:individuals tested, abollt ten per cent of the men and twenty per cent of 
the wanen were ~cl1ued to be superstitious. 
Another ear~ stu<V- was made :in Calitomia to determme to 'What 
extent those college students who were preparing for the teacbing 
professicn were affected by superstitious beliefs. ~he atu~ was based 
en the responses of 87S nol'llal achool students from two ditferent normal 
schools. ot those taking part, about 80 per cent were women and 20 per 
cent were mm, the average age being l9 years. AU the items in tbis 
stu~ were ideas_ having ·no support of evidence and no cause and effect 
relationship. Of· the 71176 specific responses to the items, 31 97S were 
expressions of diSbelief, 21 132 of partial beliefs, and 11 093 of fUll 
belief. 
There were 31 2~$ Sllperstitions named :in 'Which some belief was 
admitted. That is, lt4.9 per cent of the total n1llllber of superstitions 
-s-
6 
ll 
recorded were believed b7 the members of this group ot 87S students. 
Frc:m 1913 to 191S at the University of Oregon, a atudT ot super-
stitions was made amc:11g elementary psychology students. · The results 
showed that S3 per cent of the 267 men and 210 women taking part :in tbe 
'if 
stwtr were affected bT superstitious beliefs and practices. 
According to a 192S report;, 3S9 students enrolled in the elementa17 
psachology classes at Columbia University, :in the Collllbia UniTersit:r 
Extension DiVision, and in the eRening classes at New York University 
. 
were tested to detel'lline the preYaleoce of beliefs aaoo.g college students 
regarding certain psychologicallliecaaceptions which had some appearance 
of scientific approval, al.t~gh they did not haTe adequate factual 
Sllpport. ~ a few ideas were wholll' devoid of eYED the appearance ot 
reasaaable factual support. The list consisted of 30 statemEnts S11b-
mitted to ~ women and 219 men who were asked to mark the iteas true 
or false. Approximate]¥ 8S per cent of the students were frs the 
evening classes or the extension diviaicn, being somewhat older than 
the full time students at Columbia University. 
The results showed that an ayerage -of' little more than one tb:i.rd 
of the statements were marked tru.e. The few superstitions 'Which were 
:included m 'the ;udt were marked true by less t11tJ1 one per cent of 
the total group. . 
ytietcher !asccm Dresslar, Superstition and Educaticn, The University 
ot C~omia Press, 1907, .5:1·239. 
2/Echund s. CCI1klin, "Superstitious Beliefs and Practice .Among College 
'!tudents," American Joumal of Pqcholoq (Jan. 1919) 30:83-102. 
3/H. K. NiXon, "Popular .Answers to Some Pqchological Questions, n 
Lerican Joumal of Psychology: (July 192~)~ .36:Ja.8-1&23. . 
7 
The toUQld.ng -rear~ lbO senior high school gtrls in the Washlngton 
Irv:lng High School and llS seoior high boys :in the De Witt Clintcn High 
School, both in New York City, were given a questionnaire com.sistmg of 
the 30 miscQJ.ceptions and superstitions used by N :ixon, plus ten additional. 
items of a similar nature. The results of this stwtr showed that- 37 per 
d/ 
cent ot the ideas :included in the stud3' were marked true. 
rn a 1929 report, 395 college students of a junior college in 
Sacramento, Galitornia were asked to indicate for each of 20 c0!1111on 
superstitions llbether they had intense, moderate, little, or no effect 
upon their ways of thinking, upcn their plans, or ~on their babits and 
yqs of life. The results of the test sholred that 80 per cmt were 
affected more or less b;y me or more of the superstitions; 32 per cent 
stated that they were but slightly affected b7 a few nperstitione, 
while 20 per cent stated that they were not affected b,y mw ot the 
11 
superstitions included :in the list. 
NUOn1 s true and false items were used again at the Universit;y of 
" 
Oregan where 238 WQDED and 193 mm :tn a course in general psycholo&f 
were asked to answer the questionnaire. Thirty..fOUl" per cent ot the 
total. ideas included in this list were marked as tra.e. _This agreed 
closely "'fith the scores at Columbia and New York Universities. In 
addition, the ideas which ranked high in prevalence of belief in New 
I1H. E. Garret\ and T. R. Fisher, "The Prevalence of Certain Popular ~. 
iiscooceptions,n Joumal of Applied.Psycholog (Dec. 1926), 10:-hll• 
421.. - ' . ' 
!/Roland K. IIUler, "Superstitions .Ameng College Students," Socioloq 
and Social Research {Mar ... AprU 1929}, 13: 361-36S. ~ , 
8 
'}/ 
York also ranked high among the students o! the University of Oregon. 
By 19291 researc~ers began to distinguish between items classified 
as untoonded beliefs and statements which were Sllperstitim.s. 
On NovEmber 8, 1929, a paper as read before the AU Science Secticm. 
ot the Wiscontdn State Teachers• Association in MUwaukee, reporting a 
- Zl 
studu of the existing superstitions of the Fox River Valley in Wiscm.sin. 
Beginning this atuctr 1n 1924, Sl8 biology students at the State Teachers 
College at Osbkosh, Wisconsm compiled 1224 Sllperstitions, not counting 
about SO misccoceptions of scientific pr:inciples "which r~ have much 
the same detrimEiltal effect as true superstitioos: )/ I:n this investi-
gation the prevalence of two t;ypes ot false icl-.a had not been foreseen, 
so no attEmpt was made to have the students discriminate between thEin; 
however, in tabo.lating the beliefs reported, 811Ch beliefs as "the sun 
draws 11ater :into the clouds" were excluded. 
-This Fox River Valley stuq deliberat~ omitted the type of 
unfounded belief which the curra1t stue\Y' will attempt to eval.uate. 
JN 
'Lundeen and Caldwell in their stud¥ stated epecifi.oaJ.l¥ that in 
their instrument, unfounded beliefs included "all beliefs that have JW 
scientif~c basis or ~port. The ter.m here inclndes superstitions, 
)iHeien Whitelaw and H. R. Laslett, "A Further Stuq ot the Acceptance 
of. Popular Misbeliefs Among College Students, n Kadel;eian Review, 
(Karch 19~2), U:297•300. . • • 
j/J. o. Frmk, fiSuperstition and Science Teaching, n School Science, 
and Mathematics.(Marcb 19,30)1 30:277-282. ~ ·:' ·" 
j/.Ibid., P• ~9 • 
.!f/Gerhard E. Lundeen and otis w. Caldwell, "A Study of Unf011J1ded 
Beliefs Among High School Seniors,". Journal~ ot F.dueational .Research 
(Nov. 1930), 22:2S7·273. .. 
those involVing fear as well as other beliefs for wh1ch there is no 
1:1 
adequate fcmndaticn." In their stuew, they tried to find to llhat extent 
. 
high school seniors of various localities had heard ot;-, believed m, and 
were influEnced by' eerta:!n types ot untoanded beliefs. A questionnaire 
of 200 items ns sent to higb school seniors in ten high schoOls. S:ix 
ot these high schoo~w were located in rural areas of Kansas, Indiana, 
Kentuc19' and Pennsylvania. The other :tour schools were :In the large 
cities of New York, Chicago and Minneapolis. Of the 916 usable returns, 
526 were filled out by' boys and .392 by girls. Five hundred and seventy-
eight of the returns represElllted the large cities and 3b0 represented the 
rural towns. The ideas presented in thiS stuctr were selected fran pub-
lished compilations and studies of superstiticos and other unfounded 
beliefs. The results shOlfed that weather proverbs, llisconceptions abou.t 
natural phEDanena and those derived fran the pseudo-sciences su.ch as 
astrology and phrenology were believed by a great many people.. The 
nU!Ilber of ideas believed was approx:imateq tea per cent of the total 
mnnber ot ideas :In the questiCWlaire. 
d In a later report of this stud1', the authors stated that they 
hoped the results presented would secure a redirectim of ao.bject teach-
:lng and possib~ sane change :In existing attitudes 11egar&g these ideas. 
J/ Another investigation included ll3 pupils fran·. a jlD'lior high school 
Y,fbid., P• 257 • 
g/Otis w. Caldwell and Gerhard E. Lundeen, "Students' Attitudes Regarding 
Unfounded Beliefs~" Science Educatim (Kq 1931) 1 1:$:246-266 • 
. 
J/Juliue B. llaller and Gerhard E. L1mdeen, "Sources of Snperstitious 
Beliefs," Joamal of Educational Research (Jen. 1933)~ 26:321-343. 
m East St. Louis, and 66 pupils of the Western Union Ccmt:tnuation School 
:In New York Gity. The first gr011p was composed of 39 boys and 44 girls. 
(sic} The seccmd group ccnsisted of cnq boys. After a careful survey 
of the literature, a list of SO items having considerable prevalence :in 
previous studies was prepared. ·Most of the items consisted ot common 
superstitions such as, "Friday the thirteEnth is a very \Dllucq da.y-. 11 
. 
Several items were included which could be classified as ecmnoo. misecmcep-
ticns. An example of this type would be the foUow:tng: "If you stare at 
. 
a person• s· back, you can make him tum ar01111d and look at you. n The 
-
results ot this stud;y shcmed that the average pup!). believed that 
. appruimateq 27 per cent of the total number of ideas were true. 
A stud¥' designed to. measure the ettects of specific instruction 
regarding certain unfounded beliefs associated with the subject of 
!I heredity was reported in 1933. The i~ems ot unfounded beliefs and the 
usual tactual itEms of thie topic were 'Written into a coherent preaenta-
tim and used in. expermErJ.tal classroom teaching. A test cmsisting of 
3S true-false statements and 3.5 statements of the multiple-choice tJPe 
was given before and after :instruction. The two parts of the test 
involved identical items. Eight items :in eaeh part of the test :involved 
unfounded beliefs. The other items dealt with concepts umal:q :included 
. 
:in a unit dealing With heredity. 
To high achGOla in Pennsylvania participated in this stu~. School 
A was represented by 173 sophanore boys; whUe School B had .58 SeniorSt 
19 of whom were boys and 39 wer<a girls. The average age of the sophomore 
ilotis W. Cal.dwell and Gerhard E. LundeEn~ 11Cba.Dging Unfounded Beliefs: 
A Unit of Biolog.v," School Science and lfathEmatics (April 19.33) 1 33:.394-143. . 
11-.t 
.. 
boys was 16 years, and the average age of the senior boys and girls was 
18 years. The results presented were based upon the complete records of 
231 pupils. 
Although the test was given before and after instruction, the 
results of the pretest liley' have significance for the current study. The 
high school seniors made an average score of 66.4 per cent on the initial 
test, while the average score of the sophomore boys was 41.8 per cent. 
The sophomore boys and high school seniors were studied separately because 
of their difference in age and because the seniors previously had studied 
biology in high school. 
The average score for the total number of pupils on the initial test 
regarding the unfounded beliefs was 48 per cent of the possible score; 
while in regard to all items in the test, which included the unfounded 
beliefs, the average score was nearly 52 per cent of the maximum score. 
This showed that the average pupil possessed, before any instruction was 
given on the unit, more accurate infor.mation regarding the other factual 
elements than in regard to the unfounded beliefs. 
In 1934 another investigation was made to determine if seventh, 
eighth, and ninth grade junior high pupils were equallY influenced by un-
Y founded beliefs. A list of 200 true-false statements designed to measure 
belief in or attitudes toward common superstitions and other closely re-
lated beliefs was selected. A majority of the items had been found by 
previous investigation to be prevalent among high school pupils. About 
yetis w. Caldwell and Gerhard E. hmdeen, 11A Further Study of Unfounded 
~eliei's .Among Juni~r High School Pupils," The Teachers College Record 
(October 1934), 36;35-52. . 
twenty•fiTe per cent of the items were true statements and sevent;r-fiTe 
percent were C<l!lpleteq false. The :Instrument was given to hhl boys and 
hl3 girls at the Albert Junior High School in New Rochelle, New York. 
The results showed that the average junior high school pupil failed m 
24.S items. ~is represented approx:lmateq 12 per cent of the 200 beliefs 
used in the stud¥. 
A more recent stud¥ was reported at the Natimal. Associatioo for 
Research :In Science Teach:Jng Ccaference at Atlantic City, New Jersey-, 
!I 
m. Februat7 18, 19Sl. The purpose of this investigaticm. was to deter-
mine the prevalence of belief :ln certain popular science :miscmceptims 
among a group of m•service teachers in the eamnon schools for negroes 
in Georgia. 
!I 
lh a previous stuttr, Hancock had canpUed 100 popular science 
misccmcepti4Xls1 as judged by' a group of S3 experiEnced teachers to be 
the most :Important ones of a list of 292 miscmceptions, in terms of' 
their potential:lties for affecting the behaT.Lor of persa1s subservient 
to them. A majority of these science miscCilceptions were health 
misconceptions. · 
;j 
Blanchet used Hancock's list of lliecmceptions 11hile test:Jng 318 
. -
in•service teachers 11ho were attending the 81l!lmler quarter at the ·Fort 
yr.w.E: Blanchet, "The PrevalEnce of Belief :In Science lliscooceptioos 
Among A GrOll_P of Jn~ervice Teachers in Georgia, n Science Education 
(October 1952), 36:221-227. ~ . 
g/CyrU H. Hancock, nAn Evaluation of Certain Popular Science llisconcep-
ticms~" Science i'dudation (April. 19W) 1 24:.208-21.3. · 
. . . 
3/W.w;E. Blanchet, "The Prevalence of Belief in Science Kisccoceptioos 
Am011g a Group of In~ervice Teachers :in Georgia, • Science Education 
(October 1952), 36t 221-221.. ~ 
Valle.r State College., Fort VaUe.r, Georgia. All those participating had 
the eqttiTalent of from cne to eleven quarters of college work. Those 
expeet:ln~ to ccmplete the requirement$ for a bachelor degree at the end 
of the swnmer also took part. The per cent of 'responses of tra.e for 
each misconception was assumed to represent the prevalence of belief in 
that particular misconception. After the per cent of responses of true 
was calculated for each misconception, the 100 misconceptions were 
arranged in the descending order of their per cents of responses of trlle. 
The resnlts showed that of the mieconceptions that had rank one to forty-
nme, appro:ximate:cy- one third of them were indicated as tra.e by SO per 
cent or more of the group of teachers. 
~- A review of the available literature shows that a careful 
discrmination has not been made between misconceptiors and superstitions. 
Most of the studies include items based on the supernatural, on mystician, 
or on ideas which are not the result of rational thinldng. These investi-
gations :lndicate that college students and secondary school students do 
subscribe to these superstitions to a surprising degree. y 
cne investigator has pointed out that misconceptions of scientific 
principles have much the same detr:imental effect as true superstitions. 
In teaching science, it probabl;r would be helpfnl. to know What are the 
most widespread and undesirable misconceptions which influence and form 
irrational habits of thought and behavior. People in gEGeral1 especialJ.¥ 
younger people, often seem. to believe what they are told Without consid• 
er:i.ng whether the statements made have adequate tactual foundation. Good 
jjJ. o. Fr8nk, ~· cit., P• 279• 
pedagogy demands that 701JDg persms understand what constitutes adequate 
evidence in order that they- mq distinguish betweEil facts which may be 
dEmonstrated and cldms that have no scientific f'oundati<n. 
11 
ether investigators indicate that the results of their research 
sb011' that weather prwerbs1 misconceptions about natural phEnOD.Ena, and 
those derived :trcm the pseudQ..sciences such as astrology- and phrenology 
are believed by' m~eople. 
A recent studt recamnends that additiooal research studies be 
made of science misconceptions :tor llhatever contribll.tiCil they' could make 
toward developimg coarse cantent :tor general educatioo science cO\ll'ses. 
The anacysis of related. literature :Indicates the need for reliable 
and valid :instruments that can be used to obtain data conceming the 
prevalence of certain :Important general science miscOD.ceptions in our 
school population. 
YGerbard E. "LindeEn and otis w. OaldweU1 .!2• cit•~ P• 212. 
yw.w.E. Blanchet1 !!• cit., P• 221. 
CHAPTER III 
},. 
PROCEDURE 
Compilation of general science misconceptions.- The first step in 
the researeh procedure was to compile general science misconceptions from: 
(1) Previous studies of general science misconceptions. 
(2) Published books and articles pertaining to general science 
misconceptions. 
(3) CQntributions from various students, teachers and interested 
personnel. 
(4) The press, magazmnes, radio and television. 
Approximately 900 pupils and teachers cooperated by using the free 
!I y 
writing technique. After receiving a memorandum listing a dozen common 
misconceptions, those taking part were asked to add· an unlimited number 
of unfounded be~iefs to the list submitted to them.. Those using the 
free writing technique were given ~ples of common misconceptions in 
order to establish clearly the type of unfounded belief to be used in 
the current study. Some of the examples were as follows: 
(~) Air is pulled or sucked into a vacuum cleaner. 
(2) Moist air is heavier than dr,y air. 
{3) Del'l comes out of the ground. 
(4) Frost usually forms on the outside of a window. 
l/This is not "free associationu writing as generally interpreted. 
z/Appendix A. 
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(5) The moon gives off light of its am. 
( 6) A poreupme can throw its qu1lls. 
As the lists of misccmceptions were returned, the statements were 
CCIIlpiled until a time was reached when no new items were being contribtlted. 
'When the ccmpilatians from all. sources were campleted there were 7JA mis-
CCIBceptions. Each ot these, 'With its sourcef!; was recorded on a separate 
card. Jmmediate]ar 17S items were eliminated as being obviousq triVial, 
outdated, anti-aocial, without proof of Wu.th or falsity or having 
infrequeat occurrence. 
Jur.y: val.ida;tion and evalnati<n of the general science misconcestions.-
At this time it was decided to CQlstruct a special evaluation mstrmnEilt 
'Which would include the remaining unfounded beliefs. It was eonstl'llcted 
by liat:ing and printing the 'misconceptions :fn a booklet invEntory tom. 
The next step in the research procedure was to su'bnit the 566 items 
to a class :in science edueatim at Bostcn Univeraitzy' to simplify and to 
. 
improve the readability and the structure of the items. The foll.owing 
criteria were used aa guides in the fomulation of each statement :in the 
mstrument: 
(1) It should be a declarative sentence. 
( 2) It should be brief. 
(3) It should be couplet~ false. 
( 4) It should have ~ cne interpretatico. 
( S} It should be suited to the readmg level ot seventh 
grade childrm. 
!hose using the inventol7 form were asked to draw a line through 
17 
sny statement that did not satisf;y the criteria listed above. They were 
asked also to place before the statement the number representing the 
particular criteri<n that had not been met. B.r using this procedure, 
controversial items were identified easiJ.1'. In addition th&T were asked 
to add any helpful suggestions to the various items in the invento17. 
All suggestions 'lfhich were considered worth-1dlil.e were added and those 
statements which had more than me mterpretatiCID or were cmudered not 
complete~ false were deleted f~ the inventor,y. 
The fourth step in the research procedure was to submit the l'.Vised 
!I 
and corrected lists of' misconc~tions to three college professors wbo 
were specialists 1n science education. Thq were asked to delete all 
statements considered true. They were asked also to evaluate each item 
in the :inventory according to the potentialities of the misconception 
for affecting the behanor of those 'Who believed it to be true. They 
were asked to separate the unfounded beliefs, fOl"llWlg three groaps; those 
having serious implication for the behavior of' the indiVidual~ those 
hav:lng acme implication for the behavior of the :lndiTidual, and those 
having slight or no implicati<lll f'or the behavior of the indiVidual. 
The fi£th step in the research. proc~e was to sa.l:llit these 
corrected lists of' P!v'sical. and biological misconceptioos to tea general 
llJolm if. lei!,,' E4.D., Professor o:r Science Educat~ Boston 
University. 
Clem w. Thanp$011, Ph.D. Associate 'Professor of Education, Boston 
University. 
Joseph G. Dsenowagis1 Ed.D • .- .A.ssistant Professor of Health, 
Pl\vsical Education and Recreation, llicbigan State College. 
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scimce teachers~ five biology teachers, fiTe pl\rSics teachers and 
fiTe chEmistl7 teachers.JJ/ Fach 3111'7 member received: 
21 (1) A letter stat:lng the nature of the studl', requesting 
his cooperatioa. in the validaticn and evaluation of 
the gen~al science misconceptims. 
( 2} Instrtlctims for each 3u17 member to rate every general 
. §! 
science misconception cu the attached list by circling 
cne of the folloll:ing: 
!7.#s~ iii&dis 6Utelitfe, Roosevelt School, :U:elrose, Jlassachusette • 
. llr •. DaVid A. J. Barns, J. K. llorton Jr. High School, Fall River, llass. 
Yr. Lester Jlills, Bever]¥ ll5.gh School, BeverJ¥, llaseaelmsetta. 
Jrr. Stephen Roberts, Oaklawn, Bhode Island. 
1lr. Ralph E. Kierstea~ Wethersfield, Carmecticut. 
Kr. Charles H. Jolllson, 'Calcord Jr. High School, Concord, Jlass. 
Dr. Benato LeoneUi, -Rhode Island College of Fducation, Providence, R.I. 
l£r. Charles Howard, Scmervill.e, llassachusetts. 
Mr. W:llllam F • 'Read, West Concord, lfassachusetts. 
lliss Claucline Spruill, Dermott, Arbnsas. 
~es Alice J • Kerme<V", Newton Higb School, NewtCJlville, Jlass. 
Dr~ Robert D. li~OurdT, Watertown High School, Watertown, Jrass. 
Mr. John A. fyrell, Obarlestom High School, Cba:rlest011n, Jlus. 
Yr. Walter P. Gleason; fhe LUja Schoo~, Natick, Jlass. 
·llr. I. c. Keene, Brookline High School, Brookline, !lase. 
. . . 
J/M.r• Almond Morang, Waltham School Department, Waltbaa, Jlaes. 
Yr. Colin Livesey, Junior College, Boston University. 
llr. Paul Protopapas, Saaerville High Scllool, SCIIIlerville, llau. 
llr. Edward Orcutt, ~ Ehglish High School, x,m., llass. 
'Yr. Albert Clish, Belmont~ )[ass. 
JVProtessor Russell l£einholdj R.I. College· of Fducatim, PrOYidence.- R.I. 
Hiss HelEn A. ~er, Belm.cllt~ llassachusetts. 
Rev. Father Robert Labrecque, St. lfaey''s School, Va Buren, lrtaine. 
Jlr• Harry Wiper, Btltfield AcadEtq", Saffield, Ccnn. 
Kiss Jeame Lambe, Cambri-dge, Jlaes. 
2/ Appenctix A. 
§/Appendix A. 
(a) Those haVing serious· implication for- the 
behavior of the in.dividual. 
(b) Those having SCD& :bapl1cation. for the 
behaTior of the :individual. 
(c) Those having slight or no :Implication tor 
the behavior of the indivichl.al. 
(3) Instructions for each jury' aember to draw a line threugb 
aDJ' statement cCDeidered as true and to omit a rating ot 
the itea. 
( 4) Instructions for each 3U17 member to delete aU statements 
pertain:ing to the supernatural or to Jqstic1sa. 
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Ana1Jsis and treaimmt of the data in the special evaluati<lll 
:instrument.- When the inventories were retum~ a frequenq distribu-
tion was made ot the jury responses to each stateaent. Then the total 
acore ot the frequency distribution of juxy responses to each atatSAmt 
was determined. The general aoience misccmceptions were arranged. :in the 
. ~ 
order of their decreasing importance on the basis of their total acores. 
lil addition, a table was CClllstructed showing the Jl1Dlber of miscancEptics 
classified co the basis of their total scores as bav:ing (1) serious 
:hnplicatit!l for the behavior of the mdiYidual~ ( 2) having some impl.ica• 
tion for the behav'ior of the individual, (3) having slight or uo impli-
cation for the bebaVior of the indiVidual~ according to the misccmception' s 
~ 
potentialities for affecting the behavior of the beliwer. The number me 
l/ Apperidii 4 Table lA, 2!. 
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signified that the jury member felt that the item had serious implication 
for the behavior of the indiVidual. Number two indicated that the itEm 
had some :bnplioation. Number three showed that the item had slight 
:Unplioaticn for the be~Vior of the j:jjd.iVidnal..'l/ 
Table l, which follo1rs1 was constructed to show the misocnceptions 
rejected by the science specialists or by the j'lJ17 members. 
Table l. Results o£ the Evaluation of Certain P!wsical and 
Biological Science Misconceptions 
Uiscmceptions Rejected Accept; ed As Judged By A Dropped 
By Science Trile By At Majority Of Because 
Special- Least. One Jury As Not of Num-
ists or Kember of Important = ber o£ 
Members Jury Items 
Ot Science In Forms 
Education 
Class,""-; 
{1} {2) C3J {4} {5} 
Pb;rsical 
18 ss Itans•••••••• 33 9 
Biological. 
S9 Items •••••••• 23 31 22 
J 
I 
Total •••••••• bl 64 114 ' 31 
Total 
{6) 
us 
13S 
: 2So 
J 
The statements 'Which were deleted were not treated statistical:ey'. y 
They were placed last in the general purpose tables. The prel.lmmary 
UAppendii A, !abl.e .3A, bA. 
lfAppendi% A, Tables SA, 6A, 7~ 8A, 9A1 lOA. 
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screening bad rednced the S66 msconcept1ms to 193 pJv'sical ecience 
11 itEms and 2.$2 biolog:t.cal science items. 
After the final screening of the items b7 all persons to whca tbq 
' 
were su l::mitted for waluati.m, there were 78 pbysical. science miscon• 
ceptions and 117 biological science Jlisconceptiona llhich were to be 
used in the final instl'Ulllent. 
Constrllcti<m and adninistration of the final instrument.- tJsmg 
the results ot the special evaluation instrum.E!Ilt1 the final inventory y 
forms were constNCted. :rn the process of improving the clarity- of 
the statanEDts, complex word arrangements and ambiguities had been 
eliminated. There 11'&8 a reas011able certainty that all the iteas :to. the 
in.VentQry pertained to natural phen011~ and as such, were capable of 
being tested by means of experillental. procedures. The final :f'orma were 
used in a :f'i:f'th grade class to detemine l'Oll~ the readabUity and 
canprehE!IlsiCil of 'the differEnt itEIIls. 
In each fonu, approximate]l' two thirds of the statements were false 
and one third of the statements were true. The twe statements were 
added to the inventor.y toms so that the pupils 110\lld not discover that 
they were being examined for the prevalence ot misconceptions. The 
true statement·s were taken troa doctoral studies ot science accepts 
or fZ'QD. the ninth grade text book Science - A .stou ot Diacover;y and 
. . . 
Progress b;r Ira c. DaVis and Ricwd w. Sharpe and published b7 Henrr 
"' . ,. .. .. 
Holt and OcmpBD7 in Hew York in 1947. 
:rn addition, "sleeper" questions or stop itfGS were used on each 
i/ Appelld.U A," !abl~s llA, 12A. 
g,/ Appendix B. 
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page of the :inventory. The "sleeper" questions were simple false 
· statements 'Which could be answered correct:cy- by fifth grade pupils. 
They were mcluded to help identify those pupils who became fru.strated 
in the scoring process and who then marked the score sheets without 
giVing serious thought to the items. An examinee must answer two out 
of three of these "sleeper" items correct:cy- if his inventory form. was 
. - . 
to be used to help detemine the prevalence of science misconceptions 
among ninth grade and tenth grade pupils. Examples of some of the 
"sleeper" qnestions are as follon: 
(1) Babies can walk when they are born. 
( 2) Shoes are worn to protect our hands. 
( 3) Earth wo1'1lls can tq. 
(4) An aixplane is used under 'Water. 
( $) A rabbit can talk. 
(6) Lawn grass is uSilal:cy a violet color. 
The final instrument consisted of five mventor,y forms, each form 
having 6o items. Within each form there were 39 misconceptions, 18 
true statements and three "sleeper" items. Items bavmg serious 
- ~ 
potential for affecting the behavior of children, and other items having 
some potential for the behavior of children were distribllted equ~ 
witlrln the :inventory forms. Items that were high and low jn :rank order, 
as judged by a jury of 25 science teachers, were distributed ~ 
'Within the forms. The biological and peysical science items were dis-}/ 
tribu.ted w.ttltin the forms in a ratio of three to two. 
I7Appendii B, Table lB. 
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11 A pilot study was made :In one junior high school to canpare the 
inventor.y forms. This 11as done by determm:tng the mean and standard 
deviation for each form. The amount ot time required b7 the pupils to 
r~d the pupil directions and complete an :inventory form ranged between 
20 and 30 minutes. 
:Adm:inistration of the final instrument.- The next step in this 
investigation was the administration of the inventory forms to 3101 boys 
and girls in selected parts of the Un;i.ted States~ 'Each ~ee was 
provided with a Btlgraphic pencil and an International Business l!achine y . . 
answer sheet with directions and sample exercises overprinted on one 
side and provisions for responses on the other. The examinees were 
allowed to respond to each item in a particular form in one of the 
followm_g -nays: tro.e, sanet:lmes true, false, don't know, or dan't 
understand. They "irere instructed not to ga.ess and were allowed as much 
tll!le as they needed to canplete the particular form they were us:lng. 
The five inventory forms were distrributed randCIJLcy' and equitab:cy-
among the maminees. Science classroan teachers were supplied With 
}/ 
detailed directions perta:ining to the administration of the inventory 
hi forms by scienee supervisors and college professors who were 
l7Breed J1iDior High School., I;ynn, Massachusetts. 
. . 
,g/ Appendix B. 
,i/ Appendix_ B. 
JVDr. Julian Greenlee, F1orida State University. . 
Dr. Arthur J • Giovannangeli, State Teachers College, Keene, N.H. 
Dr. Paul Gossard, Supt. of Schools, Quincy, Massachusetts •. 
Dr. Robert Stollberg, San Francisco State College, CaJ..i:rornia. 
Mr. Wayne Taylor, University of Texas, Austin, Texas. 
Mr. Kenneth E. Vordenberg, Science Supervisor, Cincinnati, Ohio. 
Mr. Gu_v P. Franck, University of Wyoming. 
(Continued on next page) 
participating in the study. "Earq in the stu~, areas had been chosen 
in the thited States which li'OUld serve as centers and the materials were 
distributed fran these points. Those distributing the materials had been 
oriEntated previousl;r by correspondence, so there cou.ld be no question of 
doubt as to the purposes of the investigation. AU those taking part 
were either teachers of science, or supervisors who were interested in 
better methods of teaching science. The inventory forms were adndnis-
tered by' classrocm 13eachers in regular classroan situations. They were 
!I 
given in the ninth grade general science classes and also in the tenth 
(continued fran previous page) 
Dr. Ned E. B:bigham, University of Florida. 
Dr. Edward Stefaniak, Stowe, Vermont. 
Mr. Henry A. Shannon, State Department, Raleigh, N.c. 
Yr.· Hugh B. Templeton, state Supervisor, AJ.'ban1'1 N.Y. 
Mr. Alfred D•· Beck, SciEnce Supervisor, New York City. 
Dr. Herbert v. Nussey, Forest HiUs, N.Y. 
!/A!ontPelier High School,. Mcntpelier, Vermont. 
Greensboro High School, Greensboro, V ermcnt. 
Jolmson High School, Johnson, Vermont. 
Peoples' Hip School, Jlorrisville, Vermcnt. 
Hardwick Acad~, Woodbury, Vermont. 
Stcme High School, stcnre, V erm.ont. 
Spaulding High School,. Barre, Vel'Dl0D.t. 
Craftsbury. Acad9I11T1 Craftsbury, Vermont. $outh Junior High School., Quincy, JCassachusetts. 
Central Junior High School, Quincy, Massachusetts. 
Quincy Point Jr. High School, Qujney1 Massacbusetts; 
North Qu:incy High School, Quincy, Massachusetts. 
Aptos Junior High Sch~l,. San Francisco, California. 
Horace .Mann School, San Francisco, Calii'omia. 
Presidio Junior High School, San Francisco, California. 
Janes Denman Scho611 San Francisco, California. 
Columbia High School, Rensselaer, New York. 
Junior High School #1'!11., Forest HUla, New York. 
University High School, Laramie, fitommg. 
· Gainesville High School, Gainesville, Florida. 
krade scienc~ classes. 
\ 
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Table 2, shows the number o£ eases to whan the invento:cy forms were 
administered per fozm, per grade level. 
Table 2. Number of Cases Reported Per Fol'2}1 and Per Grade 
Grade F.orm A Form B F_orm C FormD FormE '{ota.l. 
... .... 
_(ll _(2J (~) 
_ (41 (5_} _ _(6) (7} 
•· . 
Grade 9 ••• 373 349 361 368 344 1795 
Grade 10 •• 269 272 278 243 244 1306 
Total ••••• 642 621 639 611 588 3101 
Although explicit directions bad been given, when the forms were 
returned, it was discovered that lllB.IW students had not complied. 
Table 31 which follows, shows the number of cases which could not 
be used because all directions had not been followed. 
Table 3. Number o£ Unused Cases Per Form and Per Grade 
Grade Form A Fox;n B Fozm C 
(1) _(2} _U) (La.) 
Grade 9 ••• 
Boys •••••• 18 16 19 
Girls ••••• 10 17 ·.16 
Grade 10 •• 
Boys •••••• 14 6 9 
Girls ••••• 6 15 11 
Total ••••• 48 54 55 
!fWestern Hills Big 1 School, Cincinnati, 
Central High School, Cincinnati, Ohio 
(Continued on next page) 
Form D FormE 
. 
J51 (_6]_ 
22 16 
22 13 
10 16 
21 12 
75 57 
Chio 
TotaJ.. 
!JJ 
91 
78 
55 
65 
289 
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Of all the inventory fom.s returned, 2812 answer sheets were 
considered to be usable on the basis that all directions had been 
followed. .An additional. reducticn in the number of cases had to be made. 
Table 4 shows the number of cases before this was done. 
Table 4. Number of Usable Cases Per Form And Per Grade 
Grade Form A Form B Form C Form D FormE Total 
!11 (2) (3J (4) (.5) (6) (71 
Grade 9••• 316 316 326 324 31$ 1626 
Grade 10 •• 249 2S:L 2.$8 212 21.6 n86 
Total ••••• S9~ $67 .$84 .$.36 .$31 2812 
It was desirable to have an equal number ot cases in the inventol'Y' 
forms, for boys and for girls, at each grade level. This was done by 
randmn withdrawals of answer sheets. 
Table S shows the distribution of these cases. 
(Continued :f'rtm previous page) 
Walnut Hills High School, Cincinnati, Ohio 
Wentbrm High School, Cincinnati, Ohio 
Withrow Senior High School, C:lnc:tnnati, Ohio 
Robert A. Taft High Scbool, Cincinnati, Ohio 
Needham Bl"Qlghtan High School, Baleigb, North Carolina 
llontpelier High School, :Montpelier, Vermont 
Keene High School, Keene, New Hampshire 
North Quincy High School, Quincy, Yassacbu.setts 
Spaulding High School., Barre, Vermont 
stephen F •. Austin High School, Austin, Texas 
Table 5. Number of Cases Used Per Sex and Per Fom. a.nd Per Grade 
-
-
' 
I I ' ,. 
1Fom. A I Form C Fom. D I Total Grade Fom. B Fom. E 
c~l) (\2) I (\3 )' t4} 1(5') '(61 ~7l 
-Grade 9 ••• 
Boys •••••• ]60 16b 16'0 '160 1!60 900 
Girls ••••• 134 134 134 134 134 670 
rade 10 •• 
Boys •••••• 1'12 ll12 11'2 rr.12 l!l2 S60 
Girls •••.•• 99 99 99 99 ·99 495 
Total 505 5d5 505 '505 505 2525 
Organization and treatment of data.- The procedures used in the 
organization and treatment of the data were as follows: 
(1) All of the comPleted answer sheets for each of the inventor.y 
forms were inspected to make certain that all str~ pencil 
marks were erased, pupil erasure~,were complete, and pupil-
resp0nse marks were heavy and black. 
(2) The answer sheets were then arranged into 20 groups accord-
ing to sex, form and grade. 
(3) The answer sheets in each of the 20 groups were machine 
scored to determine the number of misconceptions marked 
"false!' The highest possible score was 39. In this study 
only the "false" responses to the misconceptions were 
regarded as correct, even though a pupil might have been 
27 
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justified in select:lng the "dontt know" or "dcll't understand" 
responses. The true statements or camcmf'lage items were 
ignored in the scoring of the answer sheets. 
( 4) Graphic item c01mts of all respcnses to the statements were 
obtained for aU the cases for each inventory fozm at each 
grade level. These frequencies were then converted into per 
cEnts tor future tabulaticn and ~sis. to indicate the 
prevalence of certain general sciEnce misconceptions among 
n:inth and tenth grade school chUdren. 
(.$) An item ~sis for each misccmcepticm in the five :invento17 
forms used at the n:in.th grade level was made br using tbe 
Kirlqlatrick and Curetcn technique. Y This tee:tmique is based 
on high and low criterion groups, and provides tests of 
significance at three levels, o.o.$, 0.01, and 0.001. It 
does not yield equal-unit scaling for discr:immation.. 
( 6) The means, standard deviations, and critical ratios were 
canputed for all inventory forms at the ninth grade level. 
I/James J. Kirkpatrick and Fdward E. Cureton, "Simplified Tables For 
Item An~sis1 n Educational and PszchologicallfeaSilrement (W:inter 1954), ~709-7lh: 
CHAPTEa IV 
ANALYSIS OF DATA 
Introclo.ction.- The purpose of this studir was: (l} to construct 
and evaluate an instrument for determining the prevalence of certain 
general science· misconceptions which have high pQtential or some 
' potential for affecting the behavior of school children at the ninth and 
tenth grade levels; and (2) to determ::lne the preValence of responses to 
this instrument which indicate the belief in certain general science 
misconceptions amCilg n:tnth grade and tenth grade school children, and 
variations of this prevalence :in grades 9 and 101 and for boys and 
girls. The data were anaqzed to indicate: 
(1) An item analysis for each misconcepticn in the five 
inventory forms used at the ninth grade level. 
( 2) The mean, standard deviation, and critical ratio of 
each :inventory form at the ninth grade legel. 
(.3) The per cents of aU responses to each misconception 
in each :inventory form by n:inth and tenth grade children. 
(h) The differences of the "tru.eu and "scmetmes true" 
responses to each misconcepticn by ninth and tEnth gracle 
chUdren. 
(5) The differences ot the 11dcn1t know11 and "don't 1mderstand" 
~ ~ 
responses to each misconception by n:lnth and tenth grade 
children. 
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Validity of the instrument.- The validity of the measurements of 
the instrument used in this investigation is indicated in two Wccy"s: 
(1) All the misconceptions used in all the inventory forms were 
considered to be completely false. They were judged also to 
have either high potential for affecting the behavior of.high 
school children or some potential for affecting the behavior y 
: of high school children by a jury of 25 experts. 
(2) Item analyses for all the misconceptions in the ll+70 inventory 
forms at the ninth grade level were made by counting and re-
cording the number of correct responses to each item in the 
high criterion group (H) and the nwnber in the low criterion 
group (L). One hundred cases were used for each of these 
groups. For each item the sum and difference of the numbers 
of correct responses were recorded. (S = H + L) (D '=' H- L) 
This method provided tests of significance at three levels ~ 
.o;, .01, and .001, but is not adapted to equal unit scaling 
for discrimination. For example, the number of correct re-
sponses to the first item in For.m A for the high criterion 
group was 53. The number of correct responses to the first 
item in For.m A for the low criterion group -was 26. The sum, 
or 115", of these numbers was 79 and their difference, or "D n, 
?I 
was 27. Using the simplified tables for item a.nalysis with 
"SN11 as the region of values for "S" for which 11D11 was not 
ysee Appendix A~ Tables 3A, and 4A. 
?/James J. Kirkpatrick and F.dwa.rd E. Cureton, .212.• ill_., p. 710 
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3oa 
1 significant, the writer entered each column of the appropriate 
I 
table with ''D" and "S". If the obtained ''D" was zero or 
negative, the item was rejected •. If ''D" was less than the 
smallest tabled value, the item did not discriminate at the 
given level of significance for any value of nsu. If 11D11 was 
among the tabled values, the item discriminated at the given 
level of significance providing 11S11 was outside the range of 
tabled values of 11SNtr. If usn was equal to either of these 
values or was found between them, the item did not discrimin-
ate at the given level of significance. If the obtained 11D11 
was greater than the largest tabled value, the item discrimin-
ated at the given level of significance for every value of usn. 
By comparing tt])n and usn with the tabled values in each 
column of the appropriate table, tbe item was allocated to 
one of four groups: 
(a) Not significant at the .05 level (poor) 
(b) Significant at the .05 level (fair) 
(c) Significant at the .-01 per cent level (good) 
(d) Significant at the .OO+ per cent level (excellent) 
Item analyses for all the misconceptions in all the inventory forms 
at the ninth grade level are presented in the next five tables. 
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Table 6. An Item Anaqs~s for AJ. Jlisconeeptions in Form. A at 
the Ninth Grade LevelJ/ 
Invento:ey S1llll of High .And Difference of High 
Numbers Lc:nr Groups And Lcnr Groups 
S • H+L D = H-L 
Jll (2} (3) 
1 •••••••••• 19 2? 
2 •••••••••• 22 8 
.3 •••••••••• 6G b2 4 •••••••••• 122 hO 
7 •••••••••• 12.3 S7 
a •••••••••• 146 30 9 •••••••••• lSS .3S 
12 •••••••••• 99 .33 
13 •••••••••• 92 34 
J.h. •••••••••• 159 2.3 
17 •••••••••• ,, .3.3 
18 •••••••••• U2 26 
20 •••••••••• 127 .37 
21 •••••••••• 46 30 
22 •••••••••• 9.3 7 24 •••••••••• 66 42 
2'1·········· 148 34 as •••••••••• 68 44 
29 •••••••••• 64 38 
.32 •••••••••• 31 23 
3.3 •••••••••• 174 18 
.34. ••••••••• lOS S9 
37 •••••••••• 93 39 
.38 ........... 73 3.3 
.39·········· S4 20 Ito •••••••••• 6.3 .39 u •..•..•..• .32: 14 
42 •••••••••• ll7 47 
4.3 •••••••••• us 2S 
44. ••••••••• ---: 68 14 
47 •••••••••• ~ 95 .3S 48 •••••••••• 87 3S 
49·········· laS 19 sa •••••••••• 16S 2$ 
$;3 •••••••••• 49 1.3 (concluded m next page) 
"1JFor CCIII.plete wording ot items see Form. A, Appendix B. 
I tan 
Anal7sie 
UtJ 
Excellent 
Poor 
Excellent 
Excellent 
Excellent 
Ex:cellent 
Er.oellent 
Excellent 
Ex:eellent 
EECellent 
Excellent 
Emellent 
Excellent 
~ellent 
Poor 
Ebteellent 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
lkceUent 
Excellent 
Excellent 
Good 
Excellent 
Good 
Excellent 
Excellent 
Fair 
ExceUeDt; 
.Ex:cellent 
Good 
Exoellent 
Fair 
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Table 6. (concluded) 
Inventory 81111 of High .And Difference of High Item 
Numbers Low Groups And Loll' Groups !naqsie 
S • B+L ]) : B•L 
lll {2) 131 Ud 
$4 •••••••••• S4 ·8 Poor $7 •••••••••• 146 Jt6 Ex:ceUent sa •••••••••• na b6 Excellent 
60 •••••••••• l36 22 EmeUent 
Table 6 shows that .31. miecenceptions :in Form A ,.re significant at the 
CDe tenth ot cme per cent level. Three misconceptims are significant at 
the 1 per cent level, but not at the cme tenth of one per cent level. 
Tiro misconcepticm.s are signifi.cant at the S per cent level but not at 
the 1 per cent level. Three mieconceptions are not significant at the 
5 per cent level. 
Table 7, 'llhieh toll.tmrs, ehon that JL lliuoncepticns in Form B are 
significant at tbe one tenth per cent level. 
Three miscanceptions are significant at the 1 per cent bo.t not at 
the cne tenth of one per cent lwel. Four misconceptims are significant 
at the S per cent level, but not at the 1 per cent level. CDe mieccmcep-
tion is not significant at the S per cent lenl. 
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Table 7. An Item .An~sis fqr All :r.tiecCDceptiona in Form B at the 
Ninth Grade Leve];J 
Inventory Sum of High And Ditterence Of High 
Numbers IDw Grcm:ps And lew Groups 
S :a H-+L D: H•L 
ll.l l2l {3) 
1 •••••••••• ~ 9 2 •••••••••• lOS - 43 
3 •••••••••• 13S 38 
4. ••••••••• 114 sa ? •••••••••• 180 .16 
a •••••••••• 7S. 1.$ 
9·········· S6 36 12 •••••••••• ll3 19 
1.3 •••••••••• 69 bl 
14 •••••••••• 129 21 
17 •••••••••• 88 46 
J.S •••••••••• 118 S6 
20 •••••••••• 109 ss 
21 •••••••••• 82 42 
22 •••••••••• 149 23 
24. ••••••••• 81 2S 
zr •••••••••• 69 S.3 
28 •••••••••• 161 21 29··········· Sl 39 32 •••••••••• 119 17 
.33 •••••••••• 11&4 42 
3h •••••••••• 94 ~ 
'11 •••••••••• 127 49 
38 •••••••••• 96 62 
39·········· 81 19 40 •••••••••• 161 21. bl •••••••••• lOS ss 42 •••••••••• 78 44 43 •••••••••• 112 b6 
1&4. ••••••••• lOS l$ 
47 •••••••••• 18.3 l5 
48 •••••••••• 1.$2 14 
49·········· ll3 61 
.$2 •••••••••• 8.$ Sl 
.$3 •••••••••• 64 38 (concluded on next page) 
!/For complete 11'01"ding of items see Form B, Appendix B. 
Item 
Analy'si• 
l4l 
P.,oor..;,] -L::; 
Ela:ellent 
Excellent 
kcellent 
ExCellent 
Fair 
EmeUent 
Good 
1ilx:cellent 
Good. 
llx:oellent 
Excellent 
~ellent 
Ex:ceUent 
Emellent 
Emellent 
Excellent 
. Excellent 
Excellent 
Fair 
El:cellea.t 
Excellent 
Excellent 
l!lxceUent 
Good 
ExcellEllt 
Excellent 
Excellent 
l!hcceUent 
Fair 
Ea:cellent 
Fair 
. Excellent 
Excellent 
l!bccellent 
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Table 7. ( ccncluded) 
InventGey Sam of High And DifferEnce of High Item 
Numbers Low Groups And Low Grwps Anaqsis 
S = H+L D =tr-L 
. 
lJ.}' {2) {3) (h) 
S4. ••••••••• 6S 37 Em ell eat 
ss •••••••••• 137 31 Excellent S9 •••••••••• 87 31 Excellent 
60 •••••••••• S6 24 Excellent 
Table 8~ which :t:ollolrs1 shan that 33 misconceptions :in Fom G are 
significant at the ane tenth of one per cmt level. <he miaconcepti<ll is 
significant at the 1 per cent level, ~t not at the QDe tenth of one per 
cent level. Four misccmceptions are significant at the S per cent level, 
but nQt at the J. per cent level. · One misconception is not significant 
at the S per cs.t level. 
Tabl.e 8. An Item Analysis tqr All MiscCilcept:tons m Form G at the 
Ninth Grade Leve'JJ:I 
Inventory Sum of Higb "And Difference of High 
~Numbers Low Groups . Jnd Imr Groups 
S: H+L D~= H•L 
- -
_l;LJ {2) (3} 
1 •••••••••• 92 62 
2 •••••••••• 162 24 
) .........• 129 33 
~ .......... 21 3 
7 •••••••••• 81 31 (concluded on next page) 
:!7For complete worc:ling of items see Form c, Appendix B. 
Item 
An~ sis 
r1s.1 
-
l«cellent 
Excellent 
ExcelJ.mt 
Poor 
Excellent 
Table 8. (concluded) 
InvEntory Sum of High And Difference of High Item 
Numbers low Groups .And Low Groups Anal1'sis 
S: H+L D: H-L 
. (1) {2) {31 cu> 
a •••••••••• 177 11 Fair 
9 •••••••••• 102 &8 Excellent 
12 •••••••••• 64 38 Elccellmt 
13 •••••••••• 14 8 Fair 
14 •••••••••• 81 49 'Excellent 
18 •••••••••• U3 23 Excellent 
19·········· 66 30 E2ccellent 20 •••••••••• lltO be Excellent 
21 •••••••••• .127 4S Excellent 
22 ........... 1~ 39 'Excellent 
24. ••••••••• 9G 28 Excellmt zr •••••••••• ltYl 49 Excellent 
28 ........... 71 lal Emellent 
29 •••••••••• 71 b3 Excellent 
32 •••••••••• 4S 33 likcellent 
33 •••••••••• 178 l4 Good 
34 •••••••••• 7$ ~ Excellent 
37 ........... 113 $9 Excellent 
38 •••••••••• . 97 69 Excellent 
)9 ••••••••••. 107 $1 Excellent 
ItO •••••••••• 39 u Fair 
hl •••••••••• 70 34 Eeellmt 
42 •••••••••• 109 ss Eltcellent 
h3···~~······ 1:36 4h Eeellent 44. ••••••••• 166 .30 Excellent 
47 ••••••••••. lOS S3 Excellent 
48 ........... 136 42 Emellent 
49 ........... 4S 2S Ex:cellmt 
)2 •••••••••• S2 34 kcellent $) •••••••••• 131 33 'Emellmt 
S4 •••••••••• 26 10 Fair 
ss •••••••••• 62 24 Excellent 
S9•••••••••• 92 SB Excellent 6o •••••••••• ' lh7 3S Ex:cellmt 
Table 9, which tol.lolrB, shows that 31 misemceptions in Fo:rm D N"e 
significant at the cne tenth of one per cent level. Seven miscmceptions 
are significant at the 1 per ceot 1ere1, bu.t mot at the one tenth of cme 
per cent level. cne miscmception is significant at the S per cent 
level, but not at the 1 per cEnt level. There are no misccmceptions 
below the S per cent level. 
'· 
Table 9. .An ItEm An&cy-sis tqr All llisconceptims :In Form D at the 
N mth Grade LeYelJ:/ 
. 
InvElltor;v Stun of High And Difference of High 
Numbers LOw Groups And Low Groups 
S c H+L D: H-L 
l~J 12} 13J 
1 •••••••••• l.2ls. 20 
2 •••••••••• 8S · 23 
.3 •••••••••• 89 S1 
h •••••••••• 124 .32 
1 •••••••••• 36 20 
.a •••••••••• 109 b9 9 •••••••••• 94 28 
12 •••••••••• 8.3 20 
1.3 •••••••••• 7S 3S 
14. ••••••••• 113 S7 
17 •••••••••• 132 36 
18 •••••••••• ].()9 2l 
20 •••••••••• 14 12 
21 •••••••••• 8.$ 39 
23 •••••••••• 47 .3S 24. ••••••••• 39 Z1 
27 •••••••••• .3S 2.$ 
28 •••••••••• 128 32 
29 ........... u 2.$ 
32 •••••••••• 78 34 
.3.3 •••••••••• 18 J.6 
34 •••••••••• 100 36 
37 •••••••••• 8.3 2S 
.38 ••• ; •••••• 109 Sl 
.39 •••••••••• lSS 29 Ita •••••••••• 98 50 bl •••••••••• '•96 . 38 & ~ (concluded on next page) 
l!J'or comp1ete wording ot itEmS see Form D, Appendix B. 
It• 
Analysis 
(4l 
Gaocl:: q.,~~rJ ·~ 
EEcellent 
Excellent 
Excellent 
Eeellmt 
EEcellent 
1!btcellent 
Good 
Excellent 
Eltcell.ent 
Elccellent 
Good 
Fair 
~ellent 
Excellent 
Excellent 
Excellent 
Ex:cellent 
Excellent 
Excellent 
Good 
Excellent 
Excellent 
Excellent 
Elccellent 
El:cellent 
EJtcellent 
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Table 9. (concluded) 
!nVEntor,y Sum of High And Difference of High Item 
N&bers Low Groo.ps And Lo1r Groups Analysis 
S • R+L D: H-L 
. 
\1) (2) (3) ill 
42 ............ 12h 36 lilxcellent 
43 •••••••••• 160 18 Good 
44. ••••••••• 122 36 'Excellent 
47 •••••••••• 91 S1 Excellent 
48 •••••••••• 101 21 l!htcellent 
49 •••••••••• l36 24 Excellent )2 •••••••••• 128 1a4 ExcellEnt )) ....•....• S4 20 Good 
54 •••••••••• 129 43 Excellent 
sa •••••••••• 43 .31 ExcellEnt 
)9 •••••••••• 104 24 Excellent 
60 •••••••••• 19 l3 Good 
Table 10, 'Which follows, shows that .3) misconceptims in Form E are 
significant at the one tenth of one per cent level. Three misconceptions 
are significant at the 1 per cent level, but not at the one tenth of one 
per cent level. There are no miscmceptions significant at the S per 
cmt level. There is one misconcepticm. 'Which is not significant at the 
S per cent level. 
Table 10. An ItEm An&:cysis for All. Kisccnceptions :In FormE at the 
Ninth Grade Isrel'J/ 
Inventory Sum ot High And Difference of Bigh 
lhmbers Low Groups And tow Groups 
Sa: H+L D: H-L 
(~} (2} (3) 
1 •••••••••• 103 .31 
2 ••••••••••. w. 53 (concluded on. next page) 
}/For canpiete wording of itans see Form E, Appendix B. 
ItEm 
Anaqsis 
TJiJ 
:Ebccellent 
Emellent 
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Table 10. ( ccncluded) 
' Inventory Sum Of High And Difference Of High Item 
Numbers Low Groups And Low Groups ..AnaJ.7sia 
S: H+L D = H•L 
(l.) (2) (3) lUJ 
3 •••••••••• 62 36 Fotcellent 
4. ••••••••• 9S 31·· Excellent 
7 •••••••••• 127 27 Excellent 
s •••••••••• 78 S2 Excellent 
9 •••••••••• b.7 17 Good 
12 •••••••••• S6 26 Eltcellent 
13 •••••••••• 173 13 Good 
14 •••••••••• lla6 h4 Excellent 
18 •••••••••• 90 ¥> Eltcellmt 
19·····-····· 135 16 lilxcellent 20 ........... 74 bO ii=ellmt 
21 •••••••••• JJ6 24 Eltcellent 
22 •••••••.••• 172 28 Ex:cellent 24. ••••••••• 67 39 l!bccellent 
2:'/ •••••••••• :36 14 Good 
28 ........... 177 17 Excellent 
29 •••••••••• 88 bO Eltcellent 
32 •••••••••• 62 24 Excellent 
33 •••••••••• 107 Sl Excellent 34. ••••••••• 48 30 Excellent 11 •••••••••• 63 29 Excellent 
38 •••••••••• $2 34 Excellent 39 •••••••••• 145 49 EJtcellent 
1&0 •••••••••• 61 27 ~ellent bl. ••••••••• 110 S6 F«cellent 
42.~········ 94 42 Excellent lt3 •••••••••• .$1 27 Excellent Ida. ••••••••• 80 30 Excellent 47 •••••••••• 96 S6 keeUent hS ........... 120 So Excellent 49·····~···· 123 3S kcellant )2 •••••••••• 62 10 Poor 53 •••••••••• lSl kS Excellent S4. ••••••••• 12S 51 'kcellent sa •••••••••• S9 33 lkcellent 59 •••••••••• 74 26 Eltcellent 60 •••••••••• 74 28 Excellent 
,• 
.3Sa. 
Reliability "or the instrument.- The reliability coefficients of the , 
inventory fonns developed in this investigation were calculated by using y 
the Walker formula. 
. ( ~(Npi) (N~)) 
rtt- m 1-
- m::r ~N~(N~-"'="l--)Sx2~ 
The symbols are. explained as follows: 
N -=- number of individuals taking the test. 
m-: number of items in the test. 
NPi : !lUDlber of individuals answering the items correctly. 
~ :: number of individuals not answering the item correctly. 
Sx2 ,s variance of the test scores of the N individuals, if each 
score is the number of iw.ms answered correctly by the 
individual. 
~ (X-X)2 ::. (N-l)S;x2 
X = a gross score. 
X~ the mean. 
It was assumed that each individual had attempted each item. The 
results of Table 1l s:uggest that the instrument has limited reliability 
2/ 
according to Kelley. In addition~ the mean, standard deviation and the 
critical ratio of each inventor.y fo~ at the ninth grade level are 
presented for boys and girls. 
i/Helen M. Walker and Joseph Lev, Statistical Inference, Henry Holt 
and Compa.I\V', N.Y., 195.3, PP• .30'7-.314. 
,Y'Truman Lee Kelley, Interpretation of Educational Measurements, World 
Book Company, N.Y., 1927, PP• 28-29. 
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'Table 11. Mean Scores on Inventory Forms, Their Standard Deviations, 
and Critical Ratio of the Differences Between the Means of 
the Boys and Girls, Together With Re1iabilities for 
Inventory Fonns at Ninth Grade Level. 
\ 
Inventory Forms Grade 9 
-
-
I I r 
'-Number of I 
Cases Mean S.D. C.R. rtt rtt 
-
,._ 
- ' 
- -
Fozm (B) (G) (B) (G) (B) (G) (B)vs(G) (B) (G) 
(1) (2) l3l (4) (5) (6) (71 (8) l9) 110)_ 
. I t 
' 
A •••••• 48 55 19.31 18.12 5.38 5.99 1.05 .811 .769 
B •••••• 49 58 23.10 20.18 5.76 5.43 2.65 .813 .813 
c •••••• 49 50 20.85 19.52 6.10 6.03 1.08 .824 .815 
D •••••• 48 49 19.37 17.67 5.98 5.12 1.49 .813 -745 
E •••••• 49 47 22.34 18.78 5.aJ. 5.87 2.11 .814 .7Sl 
I I I 
The critical ratios were calculated by dividing the obtained mean 
difference br the standard error of the difference between the two means. 
The for.mula used for the standard error of the difference between 
the two means was: 
ff Difference-;. J dB 2 _L 
~1'"11"" 
For example: 
9 A Boys 9 A Girls 
N "' 48 N = 55 
M = 19.31 M: 18.12 
a-:::: 5.38 (F: 5.99 
O"mB..: ..QE. _ 5.38 _ ~ = .784 
VNB•l- nrr -6.86 
QmG:: ~:: ~ : 2..:.22. :. .815 
~ .(54 7;35 
(fD ;: J d'fi1B2 ... (jiil'G2 
On =J ( .784F"+ ( .815)2 
On= ~ .616 + .664. 
aD= ~1.280 
cri): 1~131# Standard Error of Difference 
Obtained Mean Difference B- G = 19.31 B 
. -18.12 G 
1.19 
Critical Ratio= Obtained Mean Difference 
C. R.: 1.19 -::; 1.05 
1.13 
Critical Ratio: 1.05 
(fD 
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There is no statistical difference at the 5 per cent level in For.ms 
A, C and D.. However, in Form B, the critical ratio of 2.65 indicates 
that at the 1 per ce~ level of confidence the hypothesis that there is 
no significance between the means can be rejected. In FormE, the 
critical ratio of 2.11 indicates the same conclusion at the 5 per cent 
level. 
It has long been a matter of discussion among science teachers, 
based on but little research, as to whether the beliefs of boys and 
girls were similar and of the same extent. 
A major contribution of the study is the inclusion of specific 
misconceptions and the responses of boys and girls in ninth and tenth 
grade classes to them, so that teachers ma;y use items evidencing 
special difficulties or needs of children. Consequently it was 
39b 
tthought wise to include the rather lengthy tables in the body of the 
thesis. 
Tetrachoric correlations were calculated for the I.Q.~s and the 
scores on each of the inventory forms. Table 12, which follows, shows 
the mean score, the mean intelligent quotient, and the tetrachoric 
!I 
correlation between them, computed by the Jenkins~ technique. He says: 
11From the ratio of the cross-products of a four-fold table, 
with the application of two tabled corrections, tetrachoric r!s can 
be estimated with a mean discrepancy of less than .005 even when 
splits vary greatly from the medians. The necessary calculations 
can be handled by slide rule and the correction tables used without 
interpolation." 
The standard error of correlation, for boys and girls, in each in-
ventory fom. at the ninth grade level was calculated by using the 
i'omul.a (fi= l-r2 .- ?! The results indicate that the relationship be-
'1/N , 
tween col\'IIIIDs S and 9 and columns 10 and 11 is not worth investigating. 
1 w. L. Jenld.ns, U.An Improved Method For Tetrachoric r," Psychrometrika. 
September, 1955).3:253-258. ~ · · .... 
yLeonard A. Larson and Rachall D. Yocan, Measurement and Evaluation in 
Physical, Health, and Reereatiqn Education, The c. :w. Mosby .co., St •. 
Louis, 1951, P• 342. 
Table 12. Tetrachoric Correlations .Between Mean Scores On Five Inven-
tory Forms and Mean I.Q. •s, Together With Their Standard 
Errors For All Inventory ,Forms At The Ninth Grade Level. 
Inventory Forms Grade 9 
-
. ~-·· Number of Mean Mean T.et}r 
IQ)vs(Mt;) Cases Score -I.Q. 
!'!em (B) (G) -(B) (G) -{B) (G) {B) {G) (B-) (G) 
-
. I l . ' .... r 
' 
.(1) (2) C3J {4) {5') .. (6) ... '( 7) '(8) (9]1 {1.0} 1(11)'. 
I ... 
Ae ••••• 48 55 1.9 • .31 ~8.12 -110.97 ~19.25 .194 .157 .1,38 .]Jl 
B ••••• ~4~9 58. 2.3.10 20.48 117.60 115.20 .,30.3 .215 .129 .124 
c •••••• 49 50 20.85 19.52 114.65 116.86 .2.34 .ooo .1.35 .ooo 
Deu••t 48 49 19 • .37 17967 114.81 119.22 .3M~ .285 .142 .131 
E •••••• 49 47 22' • .34 J 18~78 120.92 115.72 .126 .0.39 .1.40 .1.45 
) 
.J 
The data in Table 12 indicate a low correlation between the I.Q. ~s 
and the scores on the inventory forms at the ninth grade level, in ... 
dicating almost no relationship between these two statistics. The 
reasons for the extremelY low correlations between the I.Q.~s and the 
' 
. ' 
scores on the inventory forms could be searched for among the data as 
a basis for additional research. 
Prevalence of certain pQlsical science misconceptions having 
1-
serious implication for the behavior of ninth grade bozs .... Table 1.3, which 
follows, shot~ the percentage frequency ot the responses to certain 
. 
physical science misconceptions having serious implication for the be-
havior of ninth grade boys. Column 13 of Table 1.3 shows the totals of the 
percentage frequencies of the ntrue 11 and "sometimes true" responses. The 
misconceptions are arranged in descending order frau the most prevaJ.ent to 
the least prevalent on the basis of the total.s in column 1.3 of Table 1.3. 
Table 13. Prevalence of Gerta:ln P~sical Science Misccnceptions Having 11 Serious Implication for the Behavior ot N:inth Grade ChUdren.P 
Num-
ber 
(1) 
l. 
2. 
3. 
4._ 
s. 
6. 
1. 
a. 
9. 
Percentage Frequency of Re~onses 
Grad~ 9-Boy'S 
Ph;ysical Science Mia- True Some- False Don't Don't 
CQlceptions Haring times Know Under-
Serious lilplicatioa True stand 
B G B. G B G B G B G 
(2) (3) (4) (5) (6) (7) (8) (9) (10 ~11) [(12) 
When tobacco smoke is 
blown tbrougb a hand• 
kerchief, the yeJ.l.Qw . 
mark produced is due 
4 to nicotine••••••••••• 71 ~9 16 l 
Gasoline burns 1n the 
liquid state ••••••• •·•• 72 3 1,9 s 1 
Creaa is- heavier than 
milk •••••••••••••••••• 68 3 a> 4 l 
Water allraya boils at 
the eaae temperature •• ~1 13 31 6 1 
Durmg the winter, it 
is colder near the 
ocean than it is nq 
from tbe coast ••••• ~ •• 'Z1 29 .30 13 1 
' 
There is alwqs a calm 
before a storm. ••••••• l5 38 26 J$ 6 
Water with minerals 
dissoived in it is 
dangerous to dr:ink •••• 1 44 38' u· 2 
The aJ.aanao can. predict 
the weather c<nditions 
for a 'Whole year in 
advance••••••••••••••• 22 29 30 l4 s 
The turning of the 
hands backward on a 
watch damages it •••••• 16 30 3S 16 3 
( c ant nue i on thE nel p1 ge) ~Do.e to the rounding process., the totals of the percentage 
equencies :in the tables do not always equal 100 per cent. 
Totals 
Column s 
6 3-5 4-
B G 
1{13' ) {14 
7S 
7S 
71 
64 
S6 
S3 
Sl, 
Sl 
b6 
of 
Table 13. ( COlt:Jnued) 
Percentage Frequency of Responses 
Grad~ 9•13oys 
-
Num- Pbpical Science Jlis- True Some- False Don't Don't Totals 
ber ctacepti<ns BaTing times Know Under- Column 
Serious ImplicatiCXl. True stand 3·5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) {3) (4) (5) (6) (7) (8) (9) (10 11) 1(12) ;(13' (14 ) 
lO. A :ris:lng barometer 
:indicates atOl'IV 
B 36 18 ·~ weather•••••••••••••• 37 l 
. 
u. Water drunk from a 
wash stand faucet is 
not as pure as ater 
drunk fraa a ld.tohen 
faucet •••••••••••••• ·• 11 34 4Z 8 s 16 
12. A- bllm kom boUing 
nte:r is more severe 
than cne troa steam •• 21 23 26 28 2 44 
13. Oil is heavier than 
water•••••••••••••••• bl 2 49 8 1 43 
14. The sun moves fran one 
po:lnt in the sk;r to 
another during the SJ h 42 ~ .•...............• !.a 2 2 
1$. The needle of the ca-
pass points to the 
north geographic 
.36 48 pole••••••••••••••••• 3 8 1 39 
16. If it rains betore · 
seven. o'clock1 it 1fill 
clear by eleven 
3S otc1oct. ••••••••••••• 3 47 l4 l 38 
. 
17· North is alwqs up, 
and eouth ie alwqs 
l4 ss down••••••••••••••••• 24 h 3 38 
( oOl\tmued CID. the next; page) 
Table 13. ( cmt:lnued) 
Percentage Frequency of Responses 
Grade 9•Boa"s 
Num- Physical Science lfi.s- True Some- False Don't Don't Totals 
ber c•ceptions Hav:iJig times Know Under- Column 
Serious Implication True stand ) ... 5 4 
of 
s 
...6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) 1(12) 1(13' (14 ) 
l8• The ground carmot be 
used as an electrical 
conductar••••••••••••• 28 8 39 2S l 36 
19• Sea water never 
freezes••••••••••••••• 2S u 60 4 l 36 
20. Thunder CCIIles befor~ 
the ligbtning••••••••• 26 9 6) 2 l 3S 
21• A light colored 
radiator warms a room 
quicker :than a dark 
colored·aae••••••••••• 2$ 9 b4 23 Q 34 
22. Lightning Will no1; 
strike an au.t011bbUe ••• 13 19 63 6 0 32 
23. You cannot lift sane-
thing that weighs more 
thaa you do •••• ~ •••••• 6 24 6S 2 1 30 
2lu Lightning never strikes 
twice in the same 
place••••••••••••••••• 13 16 64 
' 
1 29 
> 
2) •. Gaso]jne is heavier 
than water•••••••••••• 26 3 S4 l5 0 29 
26. Tlmncler is barm:tul ••••• 13 14 69 3 1 21 
27. AU ldncis of wood 'Will 
-- float in water•••••••• lS 9 66 lO 1 24 
28. Heat and temperature 
mean the same thing ••• J.Q 8 73 3 l 24 
( contluded on the nexb page) 
Percentage Frequency of Responses 
Grade 9-Bo,ys 
Num- Pbysical Science Jlis- True Some- False Don't Don't Totals o 
ber cc:neepti011s HaVing times Know Under- Columns 
Serious Implicatico True stand 3·5 4-6 
r 
B G B G B G B G B G B G 
(1) (2) 131 (4) (5) (6) (7) ·cs > (9) (10 11) 1(12) 1(13 (14) 
29. Hard water is dalgerolUI 
to drink•••••••••••••• 3 14 $6 16 6 22 
30. The greater part of an 
iceb$1"g floats above 
water••••••••••••••••• 9 13 72 6 0 ~2' 
-
31. If fur coats were wo.rn 
inside Gtlt, Qle 1I'Ollld 
feel colder :ln 
thea•••••••••••••••••• 13 4 47 33 3 17 
32. The sm1 goes arollD.d 
the earth••••••••••••• J$ 0 as 0 1 J$ 
:n. D:i,rV water cannot be 
made pure••••••••••••• 4 9 84 3 1 JJ . 
I 
34. Air has no weigbt••••• 12 0 89 0 0 12 
. 
3S. An object weighs more 
:In 11ater than out of 
water••••••••••••••••• 8 4 78 9l 2 12 
36. Scnmd travels taster 
tban·light •••••••••••• J.Q 0 82 8 1 lO 
31. A th\m.der 8to.ra CIJl 
cause mUk to burn 
sour•••••••••••••••••• 4 s 67 22 3 9 
38. The sun is very small 
canpared to the earth. 3 Dl 91 b 0 l 
.39. There is a pot of gold 
at the end of the I 
.3: I rainbow •••••••••••• •·•• 0 9.3 4 0 3 
< 
The data in Table 1.3 indicate that the per cent of ninth grade boys ,.. 
~bscribing to cerlain pljysical science misconceptions having serious 
implication for the behavior of children ranges from 3 per cent to 75 per 
cent. Fifty per cent or more of the boys subscribe to eight of the 39 
pnysical science misconceptions having serious imPlication for the 
behavior of children listed in Table 13. 
' 
Prevalence of certain pgysical science misconceptions having serious 
implication for the behavior of ninth grade girls. Table 14, \tdlich 
follows, shows the percentage frequency .6:6 responses to certain physical 
science misconceptions having serious implication for the behavior of 
ninth grade girls. Column 14 of Table 14 shows the totals of the pel"!-
centage frequencies of the 11true 11 and "sometimes true" responses. The 
misconceptions are arranged in decending order fran the most prevalent 
to the least prevalent on the 'basis of the totals in column 14 of 
Table 14. 
Table 14. Prevalence of Certain PhysicAil. Science Misconeeptions 
Having Serious Implication for the Behavior of Ninth 
Grade Children. 
Percentage Frequency of Responses 
Grade 9 - Girls 
Num• Physical Science Mia- True I Sane- False Don~t Don~t f Totals o 
b-er· conceptions Having times Know Under- Columns 
Serious Implication True stand 3-5 4-6 
B G B G B G B G B .n B G 
(1) (2) (3)(4} i(5 )(6} IP7J (SJ (9)(10 11}(12 !(13)(14) 
1. Cream is heavier 
than mi~••••••• .; ••• 90 1 6 2 0 91 
. (cont1nned on the next page) 
Table 14. (cmt:hmed) 
Percentage Frequency of Responses 
Grad~ 9 - Girla 
Num- PIJ3rsical Science Jlis- True Some- False Don't Don't Totals 
ber conceptims H~g times Know Under- Column 
Seri011s Implication True . stand 3 ... 5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) . (2) (3; (4) (5) (6) (7) (8) (9) (lC)' 11) 1112) 1(13 (14 ) 
2. When tobacco smoke is 
blown throap a h811d-
kerchief, the yellow 
mark produced is &e 
l6 to nicotine••••••••••• 79 0 l 2 19 
3· Gasol:lne burns in the 
liquid state•••••••••• 72 2 7 ]J, 7 7 4 
4. Oil is heaVier than 
water••••••••••••••••• 61 3 2l J$ 0 6 
s. Durmg tbe w:inter, it 
is colder near the 
ocean than it is awq 
from the coast •••••••• 1al 20 21 14 1 61 
'· 
There is al'll'qs a calm 
before a storm. ••••••• l2: 49 16 lS 8 6 
1· The aJBIB.Ilac can predict 
the weather conditions 
each day tor a 'Whole 
year in advance ••••••• 28 29 2$ 13 h S7 
s. A bum trom boilmg 
11'B.ter is more severe 
than me from steam ••• 31 2$ 21& 17 1 S6 
9· The neetne of the can.-
pass points to the 
north geographic 
pole•••••••••••••••••• 34 22 17 14 11 S6 
10. Water always bo:Us at 
the same temperature •• 44 lO 33 8 3 S4 
{ cmtmued en the next page) . 
Table 14. (continued) 
Percentage Frequency of Responses 
Grade 9 - Girls 
NUM- Pbysical Science llia- True Some- False Don't Don't Totals 
ber cc:ncepttons Having times Know Under- Column 
Serious l"lDplicatim True stand 3·5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 1'11) (12) IC13' (14 ) 
n. North is al..-ays up, 
and south is alwqs 
donn•••••••••••••••••• 1&0 10 hO 7 2 
12. Thunder canes before 
lightning ••••••••••••• 33 17 43 6 l 
]J. Gasoline is heavier . 
than water•••••••••••• 46 1 22 30 0 u 7 
J.4. Water with minerals 
.dissolved in it is 
dangerous to drink •• •• · 8 38 35 16 2 
1$. The turning of the 
hands backward en a 
watch ~ages it•••••• 22 22 33 19 3 
16. Sound iravels faster 
than light •••••••••• ~. 1al 2 38 19 G 4 
17. Sea water never 
freezes••••••••••••••• 23 18 se 7 1 
18. A rismg barcmeter 
:Indicates atol'!I\Y 
weather••••••••••••••• 27 13 2$ 30 4 
19. The sun moves from one 
po:int :in the s'lq to . 
another po:lnt during 
the ~••••••••••••••• .36 0 .$1 10 1 3 6 
20. Lightning will not 
strike an automobile ... 21 1.3 47 17 2 3 
(continued on the next page) 
Table 14. ( c<11tmued) 
Percentage Frequency of Responses 
Grad~ 9 - Girls 
Num- Plzy'sical. Science 1!is- True Some- False Don't Don't Totals 
ber coneepticms Having times Know Under- Column 
Serious Implication True stand 3·5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 ~11) 1(12) {13' {14 ) 
21. You emmet lift sane-
thing that weighs more 
than you do••••••••••• 9 2h 59 7 0 3 3 
22. All kinds ot wood will ' 
float in ~ter •••••••• 23 lO .$3 ·lJ 1 3 3 
23. Lightning never stli;kes 
twice in the same 
place••••••••••••••••• 16 l$ S6 12 1 l 3 
2b. The greater part of an 
i.ceberg floats abwe 
water•••••••••·•••••••• 21 10 .$6 l2 0 
2S. Water drunk .fran a 
wash stand faucet is 
not as pure as water 
drank fran a kitchen 
faucet•••••••••••••••• 11 19 so 16 '3 30 
26. If it rains before 
seren o•<;lqck, it 1r.lll 
clear by eleven 
o'clock ••••••••••••••• 0 30 '48 20 1 30 
~ 
27. An obj~t weighs more 
m water than out ot 
water•••••·•••••••••••• 24 s sa 13 0 29 
28. Heat and temperature 
mean iih~ same th:lng ••• 17 fJ-2 61 7 2 29 
29· Thunder is harmtul ••••. 13 ~ 66 5 1 27 
( coocluded en the next page) 
Table 14. (concluded) 
Percentage Frequency of Responses 
Grade 9 • Girls 
Num- Pb;ysical Science Kis- True Some- False Don't Don't Totals o 
ber conceptions Having times Know Under- Columns 
Serious Implication True stand 3-5 4-6 
f 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 ~11) i(l2) IC13' (14) 
30. A light colorecl 
radiator warms a room. 
quicker than a dark 
colored en e. •• •••••• ••· 2l s S2 19 1 26 
31. The san goes arOUBd 
the earth••••••••••••• 2$ 0 71 3 0 2S 
. 
32. The ground eamot be 
used as an electrical 
conductor ••••••••••••• 16 a 32 36 7 2b 
33. Air has no night ••••• 22 1 73 4 0 23 
34. Hard watw is dangerous 
to drink ••••••••••••••• 7 l4 47 24 7 2l 
3S. Dirty 'Water cannot 'be 
made pure•••••••••••••• 11 9 7S 3 1 20 
36. The sun is very small 
ccmpared to the 
e~••••••••••••••••• 16 1 80 2 0 17 
31. It for coats were 
worn inside out, one 
would feel colder in 
them. ••••••••••••••••• 9 7 S2 28 2 16 
38. A thunder storm can 
-
cau~e milk to turn 
sour•••••••••••••••••• 1 4 S6 34· s s 
39. There is a pot ~f gold 
at the end of the 
rainbow••••••••••••••• l 1 87 9 1 2 
The data :in Table 14 :Indicate that the per cent of ninth grade girls 
subscribing to certain plq'sical science misconceptions haTing serious 
:bnplication for the behavior of children ranges from 2 per cent to 91 per 
cent. Fitt7 pe:r cent or more of the girls subscribe to l2 of the .39 
phy'sical science misconceptions haVing serious illplication for the 
behavior of children listed in Table 1.4. 
Prevalence of certain p]Wsical science miscmc!J?tions hav:lng serious 
implication for the behavior of tenth grade po;ys.- 'l'able l'~ llbich 
follows~ shows the percentage frequency of the responses to certain 
pJv'sical science miscmceptions haYing serious blplication for the 
behavior of tEnth grade boys. Column 1.3 of Table J5 shows the totals 
of the percentage frequencies of the 11tru.e11 and 11sanet::lmes true" 
responses. The miscoo.ceptions are arranged in descend:ing order frCG 
the most prevalent to the least prevalEnt on the basis of the totals in 
column 1.3 ot Table lS. 
Table l$. Preva1ence of Certain Physical Science Misconceptions Having 
Serious Implication for the Behavior of Tenth Grade Ch:Udren. 
l 
Percentage Frequency of Responses 
Grade 10 - Boys 
N'Um- Pqsical. Science llis- True Scme- False Don•t Don•t 'l'otlls of 
ber CC3DC-:Ptionl!l Having times Know Under- Col\11D1.S 
Serious Implication True stand .3-S 4-6 
B G B G B G B G B G B G 
(1) {2) (3: (U) {5} '(6) (7) (8. :9. 10) (11 12 :13) fl.lll 
1. When ~'Pacco Slloke is 
blown through a hand-
kerchief, the 7ellow 
mark produced is &le 
to nicotine •••••••••••. 77 3 14 4 1 80 
(continued en the next page) 
Table 1$. ( ccntmued) 
Percentage Frequency of Responses 
Num-
ber 
(1) 
2. 
3. 
h. 
s •. 
6. 
1. 
a. 
9· 
10. 
u. 
12. 
Grad~ 10 - Boys 
Physical SciEGce Mia- True Some- False 
ccnceptions Having times 
Serious Jiaplication True 
B G B G B G 
(2) {3) (4) (5) (6) (7) (8) 
Gasoline bums :in the 
liquid state••••••••••• 68 2 24 
Crean is heavier than 
milk ••••••••••••••••••• S7 0 36 
The needle of the can-
pass points to the nQrtl! 
geogra~ pole•••••••• b8 8 33' 
OU is heavier than 
water•••••••••••••••••• so s 34 
There is always a cala 
before a storm. •·•. ••. •• l.6 ~1 29 
Water always boils at 
the same temperature ••• 43 8 bO 
Water with minerals 
dissolved :in it is 
dangerous to drink••••• 6 !10 38 
A bum frclll boiling 
water is 11ore severe 
tban one fran steam. ••• 18 28 29 
The tunrlng of the hands 
backward on· a watch 
damages it••••••••••••• J.6 30 3$ 
Borth is always up, and 
South is al.w'ays down ••.• 3$ ~ 48 
During the "'linter, it 
is colder near the ocem 
than it is frca thE 8.Yiq 
coast •••••••••••••••• ~·· 27 18 38 
(continued on the next page) 
n :Boston Universitt 
Bchool o~ Educat1o~ 
Library ' i. 
# 
Don't 
Know 
B G 
(9) (10 
4 
4 
6 
8 
l4 
6 
l$ 
22 
16 
1 
Sl 
Don't Totals of 
Under- Column s 
stand 3-5 4-6 
B G B G 
11 11) 1(12) 1(13' I <14 ) 
1 70 
2 S7 
4 56 
0 ss 
2 $3 
0 Sl 
0 h6 
0 46 
2 1&6 
s 4S 
2 
Table lS. ( CQDtinued) 
Percentage Frequency of Responses 
Grad? 10 - Bo7s 
Num- Fqeica1 Science Kis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) [(12) (13 (14 ) 
13. The almanac can predict 
the weather conditions 
each cia¥ for a whole 
year in advance•••••••• 16 26 49 s 2 42 
< . 
14. If it rains before 
seven o'clock, it 'Will 
clear by' eleven 
o'clock•••••••••••••••• 4 36 bO 17 2 ~ 
~ 
1S. A rising barometer 
indicates stol'JQ' . " 
weather•••••••••••••••• 21 n bO 20 0 38 
16. Sea water never 
freezes•••••••••••••••• 22 16 S2 8 0 38 
17. A light colored radia-
tor nrme a room quick-
er than a dark· colored 
one•••••••••••••••••••• 32 4 37 24 2 36 
18. Water drwk fr• a wash 
stand faucet is not as 
pure as water drunk 
fr<D a kitchc faucet • .- 9 26 S3 8 2 3S 
19. Thunder co.mes'befor$ 
the li~tning•••••••••• 20 1$ 63 2 0 3S 
20. The grGUnd cannot be 
used as· an electrical 
conductor •••••••••••••• 24 6 42 22 4 .30 
21. Lightn:tng 1r.il.l not 
strike an autOJilobile ••• 2l 8 6J. 8 0 29 
(continued on the next page) 
Table lS. (continued) 
Percentage Frequency of Responses 
Grad~ 10 - Boys 
Num- P}Vsieal Science lfis.;.. True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious l"mplication True stand ) .. , 4 .. 
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 '11) (12) !(13' (14 ) 
22. Lightning never strikes 
twice :in the same 
place•••••••••••••••••• 12 13 67 6 1 2S 
23. It far coats were worn 
:inside ou.t~ cne W'011ld 
feel eolder :In them. ••• 20 4 38 33 3 24 
24. Thunder is harm.ful ••••• 7 16 72 3 0 23 
2S. You cannot lU• scme-
thing that weighs more 
than you do •••••••••••• 7 16 72 4 0 2.3 
26. All k:lnds o£ wood 'Will 
float in water••••••••• 15 8 62 13 1 23 
27. Hard water is dangerous 
to drink••••••••••••••• 6 16 S3 19 4 22 
28. Air bas no weight •••••• 2l 1 7S l 1 22 
29. An object weighs more 
:in water than out of 
wate.t•••••••••••••••••• 18 4 72 4 0 22 
. 30. The sun moves from one 
point in the sky to 
another point dur)ng 
the ~•••••••••••••••• 22 0 69 s 3 22 
.31. Heat and temperature 
mean the same thstng. •. • 17 4 72 4 0 2l 
{concluded on the next; page) 
S4 
Table lS. (concluded) 
Percentage Frequency of Responses 
Grad~ 10 - Bo,ys 
Num- Physical. Science !lis-- True Some- False Don't Don't Totals o 
ber eoncepticns Having times Know Under- Columns 
Serious Implication True stand 3-5 4-6 
r 
B G B G B G B G B G B G 
(l) (2) (3, (4) (5) (6) (7) (8) (9) (16' 11) 1(12) (13 (14) 
32. Gasoline is heavier 
than water••••••••••••• J.6 3 b8 30 2 19 
33. Sound travel.s faster 
than light••••••••••••• 13 l 80 4 1 14 
34. Dirty water cannot be 
made pure•••••••••••••• 4 8 83 4 0 12 
3.$. The greater part ot an 
iceberg floats above 
water.~•••••••••••••••• 6 4 84 4 0 lO 
36. The son goes around the 
earth •••••••••••••••••• 8 0 89 1 0 8 
37. The sun is very small 
compared to the 
earth.~················ 7 1 89 1 1 8 
38. A tlmnder etQrm can 
cause mUk to turn 
sour••••••••••••••••••• 4 4 71 11 3 8 
39. There is a pot of gol4 
at the end ot the 
rainbow•••••••••••••••• 0 2 90 s 2 2 
. 
The data in Table lS indicate that the per cent of tEnth grade boys 
subscribing to certain peysical science misconceptions having serious 
implication for the behavior of children ranges from 2 per cent to 80 
per cent. Fi:fty per cent or more of the boys subscribe to 7 of the 39 
physical science misconceptions having serious implication. for tbe 
behavior.· ot children listed in 'lable 1$. 
Prevalence of certain 2!'5rsical science misconceptions having serious 
. . . 
!!Plication £or· the be~ior of tenth grade girls. Table 16, wbich 
foll01181 shows th~ perCentage frequencf' o£ the responses to certain 
. . 
physical science mi1e011ceptions having seriws implication £or the 
behavior of tenth grade girls. Column 14 of Table l.6 shows the totals 
of the percentage frequencies ot the "true" 8Dd "sometimes true" 
~ 
responses. The misconceptions are arranged in descending order from the 
most prevalent to the least prevalent a.1 the basis of the tot~s in 
column 14 of Table 16. 
Table 16. Prevalence of Certa:ln P}Wsical Science Misconceptions Having 
Serious Implication for the Behavior of Tenth Grade OhUdren. 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num- Physical Science Mis- True Some- False Don't Don't Totals of 
ber conceptions Having times KnOll' Under- Columns 
Serious Implication True at and 3-S 4-6 
B G B G B G B G B G B G 
tlJ (2) l3. ~ .UJ TSl ToJ 1(7} IU:Sl (9 1(10 :11 1(12 li(l.3J llJd 
1. Gasoline burns in 11 the li~id state ••••• ~7 4 9 8 81 
(continued on the next page) 
Table 16. (continued) 
Percentage Frequency of Responses 
. 
' Grade 10 - Girl.s , 
Num- P!waioal Science lfie- True Some- False Don't Don't Totals 
ber conceptions Havirig times Know Under- Column 
Serions Implication True stand 3·5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (ld 11) !tl2) ll13 (14 ) 
2. ~& t~~g:~ ~ol:n!! 
kerchief, the yellow 
mark·p~odnced is due 
tenicotine••••••••••• 78 2 3 14 2 60 
3. Crean is heavier iihan 
~ ................•• 79 0 l4 6 0 79 
4. · There ~ al-ways a ealll 
before a storm •••••••• 23 37 17 14 8 60 
s. Water always boU• at 
the same temperature •• 4$ 12 28 lJ 1 S7 
6. During the ld.nter, it 
is colder near the 
ocean. tp.an it' is avrq 
fran the coast•••••••• 36 21 ~ l$ 0 S7 
1· North is aluys up, 
and s011th is aJ.wap 
. donn •••••••••••••••••• 4S 7 hO s 4 S2 
s. ~he almanac can predict 
the weather condit1ms 
eaeh da_v tor a whole . 
year in a~ce••••••• 2S 26 30 18 l Sl 
. 
9. The needle of the CQil-
pass po:tnts to the 
north geographic . 
pole•••••••••••••••••• 42 8 17 29 3 ~ 
J.O. The turning of the 
hands backnrd on a 
watch damages it •••••• 23 2S 31 20 0 48 
(ccntinued on the next page) 
Table 16. ( eont:Jnued) 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num- Plv'sical Science lfis- True Some- False Don't Don't Totals 
ber ccmceptions Having times Know Under- Column 
Serious Implication True stand 3·5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3J (4) (5) (6) (7) (8) (9) (10 11) 1(12) '(13 (14 ) 
u. Water lVith minerals 
dissolved in it is 
dangerous to drink. • •• 6 II) 3) l$ 3 46 
12. A rismg barometer 
indicates etGl"lQ' 
weather,•••••••••••••• 32 14 2l 29 3 . 46 
. 
13. Oil is heavier than 
~ter••••••••••••••••• 44 0 29 26 e 44 
-
J.4. A burn fran boil1ng 
water is more severe 
than one frOII steam •.•• 16 26 32 2S 0 42 
JS. Air has no weight ••• •• 36 4 ;; 1' 0 42 
16. Thunder ccmes before 
the ligbtning••••••••• 23 19 48 9 0 42 
17. Sound travels faster 
than light •••••••••••• 39 2 49 9 0 la1 
18. Sea water never 
freezes••••••••••••••• 24 lS S4 6 0 39 
19· If it rams befOre 
seven o'clock, it will 
clear by elew-en 
o1 c1oak••••••••••••·••• 2 37 34 26 0 39 
-20. A light colored r&dia• 
tor llal'mS a roam quick-
er than a dark colored 
one••••••••••••••••••• 2:1 7 37 26 l 34 
(continued on the next page) 
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Table 16. (continued) 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num- Pb.Ysical Science Jlie- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious Jmplicatis True stand 3·5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) lc12) IC13' (14 ) 
21. Lightning 'Will not 
strike an automobUe •• 20 13 So 16 0 .33 
22. The sun moves frGn one 
point :in the sk;y to 
another point daring 
54 the ~·•••••••••••••• 29 3 12 1 32 
. 
2.3. The greater part of an 
iceberg floats above 
l$ water••••••••••••••••• 2l lO 53 0 .31 
24. Gasoline is heavier 
than water•••••••••••• 2$ 2 29 43 0 27 
2$. The ~d cannot be 
used as an electrical 
candnctor ••••••••••••• 2$ 2 .37 .30 4 21 
26. You carm.ot lift sane-
thing that weighs more 
than you do••••••••••• 4 2.3 67 s 0 27 
27. An object weighs more 
in water than out of 
water••••••••••••••••• 20 s 66 8 0 2S 
28. Water drunk fran a 
wash stand faucet is 
not as pure as water 
drunk fraa a kitchen 
faucet•••••••••••••••• u l4 61 ll 2 2S 
29· All kinds of wood 'Will 
float in water•••••••• 17 7 sa 17 0 24 
(concluded on the next page) 
Table l.6. ( ceacluded) 
Percentage Frequency of Responses 
Grade 10 • Girls 
Num- Peysical Science Mia- True Some- False Don't Don't Totals of 
ber conceptions Bavmg times Know Under- Columns 
Serious Implicaticn True stand 3-5 4-6 
B G B G B G B G B G B G 
(1) (2) {3) (4) (5) (6) (7) (8) (9) (10 11) 1(12) '(13 (14) 
30. Lightning never strikes 
tw:J.ce :In the, same 
place••••••••••••••••• 9 14 54 22 0 23 
31. Thunder is harmful ••• • 14 8 74 3 0 22 
32. The sun goes around 
the earth ••• , •••••••.•• 20 1 78 e 0 21 
33· Hard nter is danger-
ous to_drink•••••••••• 6 14 61 18 0 20 
34. Dirt7 water cannot be 
made pure••••••••••••• 4 l4 7$ 6 €) 18-
3.$. If fur coats were 
11'0rn ms.ide out, orie 
1I'OUld feel colder :iD 
them •••••••••••••••••• 9 3 $2 3S 0 12 
36. The SWl is very small 
eanpared to . the 
' 
earth ••••••••••••••••• 10 2 82 2 1 12 
37. Heat and tEriiperature 
mean the same 
thing ••••••••••••••••• 8 2 79 9 1 l,Ci) 
38. A thunder stonn. can 
cause milk to turn 
sour•••••••••••••••••• 8 0 ss .36 0 8 
39. There is a p0t of gold 
at the end of Ute 
rainbow ••••••••••••••• 1 2 87 9 0 .3 
6o 
The data in Table 16 indicate that the per cent of tenth grade 
girls subscribing t() certain pby'sical science misconceptions having 
serious implication for the behavior of children ranges fran 3 per c~t 
to 81 per cent. Fifty per cent or more of the bo,ys subscribe to 9 ot 
the 39 physical science misconceptions having serious impl.:i.oation for 
the behavior o£ children listed in Table 16. 
Prevalence of certain pbj.y'sical science misconcJPtions havms s_gmE! 
;Wmlieation for the behavior o£ ninth grade boys. Table 171 which ( 
follows, shews the percentage frequenc;r of the responses to certain 
p~sical science misconceptions having some implieatian £or the behavior 
ot ninth grade boys. Coll1JIID. 13 ot Table 17 shows the totals of the per-
centage frequencies of the "true" and "sometimes true" responses. The 
- "'" ... .. 
misconceptions are arranged in descending order £rom the· most prevalent 
to the least prevalent on the basis of the totals m column 13 of Table 
17. 
Table 17. Prevalence of Certain Physical Science Misconceptions HaVing 
Some Jmplicatian for the Behavior of Nmtb Grade Children. 
Percentage Frequency o£ Responses 
Grade 9 - Boys 
' 
N'Wll.- Pby'sical Science Mis- True Some- False Don•t Don•t Totals o 
ber conceptions Having times Know Under- Columns 
SOlie Implication True stand 3-S 4-6 
B G B G B G B G B G B G 
(lJ l2J IC~> 14) {5) {6) (7) (6') (9 10} (ll lll2 (l3J llh) 
l. Water always freezes 
when its temperature 
is redu.eed to .32 de-
greesFahrenheit ••••• 54 16 24 6 1 70 
(continued on the next page) 
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TabJ.e 17. (continued) 
' Percentage Frequency of Responses 
Grad~ 9 ·- Boys. 
Num- Physical Science Yis- True Some- False Don't Don't Totals of 
ber conceptions HaVing times Know Under- Column s 
Sane Implication True stand ) ... , 4-6 
B G B G B G B G B G B G 
(1) (2) {3) (4) (5) (6) (7) (8) (9) (10 11) 1(12' '(13 ) (14 
2. Frost is formed USll&l.:cy 
on the outside of a 
~dow •••••••••••••••• 32 31 31 4 l 63 
3. If you. can see mal\1 
stars in the sq, we 
will have fair 
weather••••••••••••••• l4 48 22 13 l 62 
. 
4. The sun is the center 
of the whole 
universe•••••••••••••• 60 l 32 8 1 61 
s. It gets col.der in 
direct proportion to 
the distance north of 
the equator 1th l3 17 l.l l4 57 
. 
6. llagnets will pick up 
many kinds of metal. ••• 51 4 Ia 3 0 ss 
7. The pressure of water 
at the nozzle of a 
fire hose is greater 
than it is in the hose 
itself•••••••••••••••• 43 ll 22 24 l 54 
s. If· smoke comes from a 
chimney, the fire is 
extreme~ hot ••••••••• ll hO hO 6 3 51 
9· Artificial. ice is dU"-
ferent than natural 
ice••••••••••••••••••• )A 9 36 13 l so 
10. Coke is dug i'rc:xn the 
earth••••••••••••••••• k8 2 37 13 1 So 
(continued on the next page) 
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Table 17. (continued) 
Percentage Frequency of Responses 
Grad~ 9 - Bo7s 
Num- Pey-sical Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
.Some !aplication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (16' 11) 1(12) IC131 ( 14) 
u. The air pres~e inside 
the house is different 
than it is outside the 
house••••••••••••••••• 23 26 37 14 0 49 
12. Ice is heavier than 
water••••••••••••••••• 42 6 44 8 0 !a8 
. 
13 •• Heav.r cream i.s heaVier ' 
than light cream. ••••• hl 6 32 18 3 47 
14. The words force, parrer . 
and energy mean the 
same thing•••••••••••• 39 6 48 6 2 4S 
15. Ocean ll"aVes are some-
times mo'lm.tain high •••• ~ 27 41 ~~ 1 43 
16. As one goes up in the 
air, the air pressure 
~8 increases•••••••··~··· 38 1 2 3 39 
17. A change in the moon 
is responsible for a 
change in the 
weather•••••!••••••••• 12 2S 42 20 1 31 
18. !n the dey cleaning 
process, c1othes never 
get wet••••••••••••••• 26 7 37 29 2 33' 
~9. 'When we fan ourselves, 
we cool the air 
around us ••••••••••••• 32 1 S6 8 3 33 
{continued Ql the next page) 
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Table 17 • ( eOiltinued) 
Percentage Frequency of Responses 
Grad~ 9 - Boys 
Num- Pb;rsical Science Mis- True Some- False Don't Don't Totals 
ber emcepticns Having times Know Under- Column 
Sane Implication True stand J ... 5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) {12) l(13' (14 ) 
20. The Diesel engine is a 
gasoline engine ••••••• ~s 4 S7 13 1 29 
21. Plastic materials are 
used in plastic 
surger.r••••••••••••••• 16 13 46 2.$ 1 29 
22. Dry cell batteries B.fe 
re~ dr.r•••••••••••• 21 s S9 16 1 26 
23. 'White light is one 
color••••••••••••••••• 23 .3 .$1 18 1 26 
24. A ring around the sun 
or moon alwqs means 
rain•••••••••••••••••• s 20 47 26 3 2.$ 
2.$. 
.. 
Colored water is used 
in ther.mameters ••••••• 6 16 74 2 1 24 
26. Dissolved particles 
cannot be separated 
~2 froM water•••••••••••• lJ. 6o ~4 4 23 
zr. Gunpowder explodes up-
wards and dpamite 
expl~des do~"•••• 12 u 44 32 1 2.3 
28. Ice is never colder 
than .32 degrees F. or 
0 degrees o •. , the 
freez:blg tqaperature 
15 ss s of water•••••••••••••• 7 18 22 
29. Because·war.m air rises, 
it must be warm at 
high altitudes•••••••• 8 10 70 11 3 18 
(concluded on the next page) 
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Table 17. (concluded) 
Percentage Frequency of Responses 
Grad~ 9 .. Boys 
Num- Physical Science !lis- True Some- False Don't Don't Totals of 
ber conceptions Having times Know Under- Columns 
Same Implication True stand 3-5 4-6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) it12) 1(13' (14) 
30. Fresh water is heavier 
than salt water ••••••• 16 2 ss 28 Q 18 
31. Dew canes out of the 
ground•••••••••••••••• 8 4 76 12 1 12 
32. If the points of the new 
moon are turned upward, 
dry weather is sure 
to follow ••••••••••• ~. 4 3 48 31 l4 7 
33. The earth is the 
largest planet··~··••• 4 2 92 1 1 6 
34. The moon is as large 
as the sun•••••••••••• s. 1 90 4 0 6 
3.$. The earth is bigger 
than the san•••••••••• 4 1 93 1 0 s 
36. U' i.t rains on Jul¥ l5tl1 
(St. 'Swithin•s. dq) it 
will rain for forty 
~s thereafter ••••••• 0 h 81 ~2 3 4 
37. The number of stars 
Within the halo around 
the moon indicates the 
number of dqs preced-
ing a stor.m••••••••••• 1 3 .$4 32 9 4 
38. Tin is the same as • 
alum±n~ ••••••••••••• 1 1 96 3 0 2 
39. Thunder is caused when 
two stars bwnp 
together•••••••••••••• 1 1 94 4 J. 2 
The data in Table 17 indicate that the per cent ot ninth grade b07s 
subscribing to certain physical science misconeeptions having some impli• 
cation for the behavior of children ranges from 2 per cent to 70 per cent. 
Fii'liy per cent or more of the boys subscribe to 10 of the 39 physical 
science misconceptions having same implication for the behavior of 
children listed in Table 17 • 
Preul.ence of certain ·physical science misc~ceptions haVins some 
implication for the behavior of ninth srade girls. Table 18, which 
folloe, shows the percentage frequEncy of the responses to certain 
pl\vsical science misconceptions having some implication for the behavior 
of ninth grade girls. Cal.Ullll l4 of Table 18 shows the totals of the per-
centage frequencies of the 11true" and "sometimes true" responses. The 
. 
misconceptions are arranged in descending order trcm the most prevalent 
to the least prevalent on the basis of the totals in column l4 of 
Table 18. 
Table 18. Prevalence of Certain P}Wsical Science tiaconceptions Having 
Scme lmplication :tor the Behavior ot N:lnth Grade OhUdren. 
Percentage Frequency of Responses 
Grade 9 - Girls 
N1lm- Physical Science Jlis- True S011e- False Dcm•t Don't Totals of 
ber ccnceptions Having times KnOll Under- Gol'WIIJlS 
Same Implication ~rue I stand 3-S ~ 
B G B G B G B G B G B G 
(1) (2} (3) (4) 1(5) 1(6) 1(7} (5)' (9 i\101 1111 12) 13) .JJI.l 
1. Frost is formed 
USI.l~ em the out-
side of a window •••••• % 21 18 4 1 77 
(continued on the next page) 
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Table 18. (continued) 
Percentage Frequency of Responses 
Grade 9 - Girls 
Num- Peysical Science M'ie• True Some- False Don't Don't Totals 
ber coneeptions Having times Know Under- Column 
Some Implication True stand 3·5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) {8) (9) (10 11) lcl2' IC13 '(14 ) 
2. Artificial ice is dif-
f'erent than natural 
ice••••••••••••••••••• 69 6 lO 14 l 75 
3. Water always freezes 
when its temperature 
is reduced to 32 de-
grees Fahrenheit •••••• 60 J$ 16 7 1 7$ 
. 
4. If you can see maJ\V 
. stars in the sky, we 
will have fair 
weather••••••••••••••• 2l 48 16 12 2 69 
'· 
The pressure of water 
at the nozzle of' a 
f'ire hose is greater . 
than it is :in the 
hose iteelf••••••••••• $8 $ lO 24 2 63 
6. The sun is. the center 
of' the 1iho1e universe. 61 2 26 10 1 63 
7. Jlagnets will pick up 
mq- ldnds of metal.. • • $2 9 34 4 0 61 
a. If snoke OODles £ran. a 
chimney, the fire is 
extreme~ hot ••••••••• 22 36 27 J$ 0 $8 
9. Ice is heavier than 
water••••••••••••••••• $$ l l2 10 0 56 
. 
10. It gets colder :1n di• 
rect proportiion to the 
distance north of' the 
equator••••••••••••••• 44 10 7 22 17 $4 
(continued en the next page) 
67 
Table 18. ( ccntinued) 
Percentage Frequency of Responses 
Grade 9 - Girls 
Num- Pb;ysical Science :Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Some Jmplicatico True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 1'11) 1(12) i(l3' .(14 ) 
n. Heavy crean is heavier 
than light cream •••••• 48 b. 26 18 4 $2 
12. The air pressure in• 
side the house is dit-
ferent than it is out-
side the bouse •••••••• 39 13 20 27 0 $2 
13. As cne goes up in the 
air, the air pressure 
So 34 increases••••••••••••• 1 ll 2 $1 
14. Ocean -waves are some- ' 
times mountain high ••• 21 28 30 19 l 49 
4 
lS. Coke is dug fran the 
earth ••••••••••••••••• 47 1 22 26 4 48 
16. 'When we fan ourselves, 
we cool the air 
around us••••••••••••• 43 1 44 9 3 h4 
17. The words force, power 
and energy mean the 
6 same thing•••••••••••• 31 ss 7 0 37 
18. Colored water is used 
in ther.mometers ••••••• l6 J.6 61 7 0 .32 
19. A change in the moon 
is responsible for a 
change in the 
weather••••••••••••••• lO 2l 39 2S k 31 
20. The Diesel engine is a 
gasoline engine••••••• 29 2 30 38 1 31 
(contitlued on the next page) 
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Table 18.. ( cmtinued) 
Percentage Frequency of Responses 
Grade 9 - Girls 
Num- Physical Science Mis-· True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Some Implication True stand ) ... , 4 ... 
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 1'11) 1(12) i(l3' ) • (14 
2l. Ice is never colder 
than .32 degrees F. or 
Q degrees c., the 
freezing temperature 
of water ••••••••• ••••·• 26 4 
.3' 24 6 .30 
22. Dissolved particles 
cannot be separated 
from. water •• , •••••• ~ .• • 21 8 46 19 4 29 
2.3. 'White light ie one 
color••••••••••••••••• 24 4 16 11 16 28 
24. In the dry cleaning 
process, clothes 
never get wet••••••••• 20 7 .38 .32 .3 27 
2S. Dry cell batteries 
are re~ dr.r•••••••• 18 4 1.&0 34 4 22 
26. A ring aroamd ~he :eunu 
Or moon al11'81'S means 
:rain •••••••••••••••••• 2 19 .37 .39 2 21 
. 27. Gunpowder explodes up-
wards and ~amite 
explodes downwards •• •• 1.3 6 .3S 1l4 2 19 
28. Because war.m air rises, 
it must be 'ft1'.Dl at 
high altitudes •••••••• 11 8 61 17 .3 19 
29. The earth is the largest 
planet•••••••••••••••• 17 l 7S 7 0 18 
30. Fresh water is heavier 
than salt water ••••••• 16 1 48 
' .3.3 2 17 
(concluded on the next page) 
Table J.8. ( ccncluded). 
Percentage Frequency of Responses 
Grad~ 9 - Girls 
Num- Peysical Science Mis- True Some- False Don't Don't Totals of 
ber conceptions Having times Know Under- Columns 
Same Implication True stand 3-5 4-6 
B G B G B G B G B G B G 
(1) (2) {3) (4) (5) (6) (7) (8) (9) (10 ~11) :_(12) 1(13' (14) 
31. Plastic materials are 
used :In plastic 
surger.v••••••••••••••• 10 1 h7 31 h 17 
32. Dew comes cut of the 
ground•••••••••••••••• 10 4 76 9 0 lh 
33. The earth is bigger 
than the san•••••••••• 10 1 86 1 1 u 
34. If the points of the 
new moon are turned up• 
wardt dr,rweather is 
sure to foll0W•••••••• 7 h 33 44 12 n 
3.$. The number o£ stars 
within the halo around 
the moon indicates the 
number of days preced-
ing a ster.m••••••••••• 4 h .30 S3 1 8 
36 •. Tin is the . same as 
aluminum•••••••••••••• h 2 81 lQ l 6 
:n. I.t: it ra:lns on July 
15th (st. suth:in • s 
Dq) it Will r2in~£or 
forty days thereafter. 0 5 70 22 2 s 
38. The m0on is as large 
as the sun••••••••••••· 3 l 
' 
82 13 0 4 
39. Tlnmder is caused when 
two stars bump 
together•••••••••••••• l l 90 8 0 2 
70 
The data in Table 18 :Indicate that the per cent of ninth grade girls 
subscrib:tng to certam physical science misconceptions having sane impli• 
cation for the behavior of children ranges fran 2 per cent to 77 per cent. 
Fifty per cent or more of the girls subscribe to 13 of the 39 physical 
science misconceptions having some implication for the behavior of 
children listed :in Table 18. 
Prevalence o:r certain pbfsical science misconceptions hav:lng some 
implicaticn iforthe behavior o:r tenth grade boys. Table 19, which 
follows, sh01rs the percentage frequency of the responses to certain 
physical science misconceptions having some implication for the behavior 
of tenth grade boys. Column 13 of Table 19 shows the totals o:r the per-
centage frequencies of the 11true" and "sanetim.es true" responses. The 
misconceptions are arranged :in descending order from the most prevalent 
to the least prevalent on the basis o:r the totals :in coltmlil 13 o:r 
Table 19. 
Table 19. Prevalence of Certain Physical Science :Misconceptions HaVing 
Some Implication for the BehaVior of Tenth Grade Children. 
Percentage Frequency of Responses 
Grade 10 ... Boys 
Nmn- Physical Science Mia- True Some- False Don't Don*t Totals o. 
ber conceptions Having times Know Under- Columns 
Some Implication True stand 3-S 4;;:6 
B G B G B G B G B G B G 
(lJ {2) (3) (4) I (5) 1(6} (7) (8} 1191 lOJ ll 12 13} l J.LI.} 
l. Water always freezes 
when its temperature 
is reduced to 32 de-
grees Fahrenheit ••••• $3 19 18 7 l 72 
(continued on the next page) 
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Table 19. (continued) 
Percentage Frequency of Responses 
Grad~ 10 - Boys 
Num- PeysicaJ. Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Some Implication True stand 3-5 4-
of 
s 
6 
B 0 B 0 B G B 0 B 0 B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) lcl2) i(l3) (14 ) 
2. If you can see many 
stars :in the s~1 we 
will have fair 
weather ••••••••••••••• 24 h2 20 12 1 66 
3. The sun is the center . 
of the whole universe. 56 2 32 8 0 ss 
4. Frost is formed ust1al:cy 
an the outside of a 
window•••••••••••••••• 40 16 38 4 0 $6 
!). Magnets will pick up 
many kinds of metal ••• so s 40 3 1 ss 
6. The prasst:me of water 
at the nozzle of a 
fire hose is greater 
than it is :in the hose 
itself•••••••••••••••• $1 2 23 21 0 S3 
7. Artificial ice is dif-
ferent than nattlral 
ice••••••••••••••••••• 4$ 8 33 11 0 53 
a. Heavy cream is heavier 
than light cream •••••• 47 4 25 19 3 51 
9. It gets colder in 
direct proportion to 
the distance north o£ 
the equator••••••••••• 40 10 20 l6 12 so 
10. I£ smoke canes £rom. a 
chimney, the fire is 
extreme~ hot••••••••• 7 4l 46 4 0 h8 
(cont~ued on the next page) 
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Table 19. (continued) 
Percentage Frequency of Responses 
Grad~ 10 - Boys 
Num- Physical Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Some Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3 (4) (5) (6) (7) (8) (9) (10 11) 1(12) '(13 (14 ) 
11. Ocean -waves are eane-
t:Imes mountain high ••• 24 2l 39 13 3 4$ 
12. A change in the moon 
is responeible for a 
.36 44 change in the weather. 17 2:1 17 0 
13. Coke is dug from the 
earth •••••••••••••• ~ •• !a. 2 39 16 l h3 
14. The words force, power 
and energy mean the $1 same thing•••••••••••• 37 4 6 0 !a. 
15. Ice is heavier than 
water••••••••••••••••• 3$ 4 $5 !) () 39 
16. As one goes up in the 
air, the air pressure 
, increases••··~···••••• 37 0 $6 4 3 37 
17. Plastic material.s are 
used in plastic 
surger.r••••••••••••••• 24 10 43 21 0 34 
18. The air pressure ms:ide 
the house is different 
than it is outside 
the ~ouse••••••••••••• 16 l6 10. 23 2 32 
19. The Diesel engine is a 
gasoline engine ••••••• 2$ 2 !)8 12 l 27 
20. A ring around the sun 
or moon always means 
rain•••••••••••••••••• !) 22 46 24 2 27 
(continued on t ~e next page) 
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Table 19. (cont:inued} 
Percentage Frequency o! Responses 
Grad~ 10 - Boy-s 
Num- Plzy'sical Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Some ~plication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 1'11) lcl2) 1(13' !(14 ) 
21. When we fan ou.rselves, 
we cool the air 
around us •• ! ••••• ·• •••• 26 l 63 8 0 27 
22. Dr,y cell batteries are 
.re~ dey •• ···•••••'••• 17 8 Sh 16 3 2S 
23. Dissolved particles 
cannot be separated · . 
from water•••••••••••• 16 8 S4 l4 s 24 
24. In the dry: cleaning 
process, .clothes 
never get wet •••••••••. 18 6 34 36 w· 24 
2S. Gunpowder explodes up-
wards and ~amite 
explodes downwards •••• 17 6 49 27 0 23 
26. Ice is never colder 
~ 
than 32 degrees F. or 
0 degrees c. the 
freezing temperature 
I of water•••••••••••••• 20 3 S2 17 6 23 
27i White light is one 
colG>r••••••.•• ••• •••••• 17 2 64 13 2 19 
28. Colored water is used 
in thermometers ••••••• 9 6 
' 
78 s 0 JS 
29. Because war.m air rises, 
it must be warm at 
high altitudes•••••••• ].0 4 78 6 2 J.4 
' t . 
... • . 
(concluded on the next page) 
.. 
. ·-
?h 
Table 19. (concluded) 
Percentage Frequency of Responses 
Grad~ 10 - Boys 
Num- Physical Science Mis- True Some- False Don't Don't Totals of 
ber conceptions Having times KnoW Under- Columns 
Some Implication True stand 3-5 4-6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) IC12) IC131 114) 
30. If the points of the 
new moon are turned up• 
li!U'd, dry weather is 
sure to follow •••••••• 4 8 42 35 9 12 
31. Fresh water is heavier 
than salt water ••••••• 8 3 57 29 1 ll 
)2. The moon is as larg~ 
as the sun •••••.••••••• 10 0 79 10 0 10 
33. Dew comes out o£ the 
ground •••••••••••••••• 8 0 82 8 0 8 
34. The number of stars . 
within the halo around 
the moon indicates the 
number o£ days preced-
4 ing a storm•·•••••••••• 3 48 4.3 1 7 
35. The earth is bigger 
than the sun.~•••••••• 4 1 89 6 0 , 
36. The earth is the larg-
est planet•••••••••••• 4 0 89 7 0 4 
37. If it ra:lns on Juq 
l$th (St. Switlflin' s 
dq} it will rain for 
forty days thereafter. 0 4 7S 17 3 4 
.38. Tin is the same as 
aluminum•••••••••••••• 2 l 91 , 0 3 
39. Thunder is caused when 
two stars bump 
together•••••••••••••• 1 0 95 3 1 l 
75 
The data in Table 19 mdicate:: that the per cent of tenth grade 
boys subscribing to certain peysical science misconceptions having some 
implication for the behavior of children ranges from l per cent to 72 
per cent. Fifty per cent or more o£ the boys subscribe t0 9 of the 39 
physical science misconceptions having some implication for the behavior 
o£ children listed in Table 19. 
Prevalence of certain pb;Ysical science misconceptions having some 
f.mplication for the behavior of tenth grade girls. Table 201 which 
follows, sh0\T8 the percentage frequency of the responses to certain 
peysical science misconceptions having some implication for the b~bavior 
of tenth grade girls. Col'llll111 14 shcnre the totals of the percentage fre-
quencies of the 11tru.e11 and nsanetimes true" responses. The misconceptions 
~ ~ ~ . 
are arranged in descending order from the most prevalent to the least 
prevalent on the basis of the totals :in column l4 of Table 20. 
Table 20. Prevalence. of Certain Ph;y'sicaJ. Science Misconceptions Having 
Some Implication for the Behavior of Tenth Grade Children. 
Percentage Frequency- of Responses 
Grade 10 - Girls 
Num- Physical Science !lis- True Some- False Don•t Dontt Totals o 
ber conceptions Having times Know Under- CoJ.UDll'ls 
Some Implication true stead 
.3-5 4-6 
B G B· G B G B G B G B G 
(l) ( 2) 1(3) (h) (5) I (6) 1(7) I C8l 1(91- ~(10) ll rc121 (l3J (J.Q.) 
1. The 8llil is the een-
ter of the whoJ.e 
universe•••••••••••• 68 3 lS 13 0 71 
2. llagnets will pick up 
many kinds of metal. 57 12 2S s 0 . 69 
(continued on the next page} 
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Table 20. (continued) 
Percentage Frequency of Responses 
Grade lO - Girls 
Num- Physical Science Mis- True Some- False Don't Don't Totals 
. ber conceptions Hav1ng times Know Under- Column 
'• So.me Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 '11) 1(12) 1{13' (14 ) 
.3. Artificial ice is dif-
ferent than natural 
ice ••••••••.•••••• ••••• 6S .3 16 12 2 68 
4. Frost is formed usual-
ly on the outside of 
a Window••••••••••••• Ia. 27 26 2 2 68 
5. If you can see many· 
stars in the slcy", ·we 
will have fair 
weather••••••••••••••• 2.3 45 22 9 0 68 
6. Water always £reezes 
when its temperature 
is reduced to .32 de-
grees Fahrenheit •••••• 49 16 20 l4 0 6$ 
7. As one goes up in the 
air, the air ~ressure 
increases••••••••••••• ~6 2 28 u 2 58' 
8. Heavy cream is heavier 
than light cream •.••••• $.3 4 2.3 l6 3 57 
9. Ocean waves are sane-
times 111cnmtain high ••• 27 26 21 24 l $.3 
10. The air pressure in-
side the house is dif-
f'erent than it is out-
side the house•••••••• 4.3 7 24 2.3 1 So 
11. If smoke canes frQn a 
chimney, the fire is 
extremely hot ••••••••• ll .36 "44 , l 49 
( cont1nued on the next pag~) 
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Table 20. Ccontinued) 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num- Peysical Science Mis- True Some- False Do~'t Don't Totals 
ber conceptions Having times Know Under- Column 
SQID.e Iinplication True stand 3·5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 1'11) 1(12) 1(13' ) {14 
l2. Coke is dug !rom the 
earth •••••••••••••.• ~ •• 46 2 27 23 1 h6 
JJ. Ice is heavier than 
water••••••••••••••••• 42 1 39 J$ 1 43 
14. It gets colder in 
direct proportion t<? 
the distance north of 
the equator ••••••••••• .3l ll lh 26 17 h2 
1.5. The words ·force, pcnrer 
and energy mean the 
51 .5 - same thing. •·• ••••••••• 34 7 2 ~ 
16. The pressure of water 
at the nozzle of a 
fire hose is greater 
than it is :in the 
hose itself••••••••••• ltO l 20 38 0 la. 
17. A change :in the moon 
is responsible for a 
change :in the 
weather••••••••••••••• l4 22 39 2.5 1 36 
18. Dissolved particles 
cannot be separat~ 
fran~ter •••••••••••• 27 7 3$ Z1 3 34 
19. 1n the dry cleaning 
process, clothes never 
get wet••••••••••••••• 18 1.3 .33 3$ 0 31 
20. When we fan ourselves, 
we cool the air 
24 around us••••••••••••• .3 62 ll 0 27 
(c~tinued on the next page) 
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Table 20. (continued) 
Percentage Frequency of Responses 
Grade lO - Girls 
Num- P}V'sical Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Scme llnplication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) 1(12) '(13' (14 ) 
21. 'fhe Diesel engine is a 
gasoline engine ••••••• 26 0 28 43 2 26 
22. White light is one 
color••••••••••••••••• 2.3 .3 6o 9 4 26 
2.3. A r:lng around the sun 
or moon alVJ'S.1S mean~ 
4 rain •••••••••••••••••• 21 49 25 0 2$ 
24. Dry cell batteries 
are re~ dr.r•••••••• 21 0 .36 .38 4 21 
. 
2$. Ice is never colder 
tban .32 degrees F. or 
0 degrees c., the 
freezing temperature 
of water•••••••••••••• 18 2 36 38 s 20 
26. Colored water, is used 
in ther.mometers ••••••• 10 10 70 8 l. 20 
27. Because warm air rises, 
it mst be warm at 
high altitudes •••••••• 1$ 3 sa 20 4 18 
28. Plastic materials are 
used :in plastic 
surger,v ••••••••••••••• 9 8 48 34 0 17 
29. Freshwater is heavier 
than salt water ••••••• 10 s 49 .34 2 1$ 
30. The moon is as large 
as the sun•••••••••••• 11 3 76 9 0 14 
(concluded on the next page} 
79 
Table 20. (concluded) 
Percentage Frequency of Responses 
Grade lO - Girls 
Num- Physical Seience Mis- True Some- False Don't Don't Totals of 
ber conceptions Having times Know Under- Columns 
Some Implication True stand 3-5 4-6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) '12) !(13' (14) 
.31. The earth is the 
. largest planet•••••••• 12 0 79 8 0 12 
.32. Gunpowder expl.odes up-
wards and dynamite 
explodes downwards •••• 8 3 32 5S 1 n 
.3.3. Dew comes out of the 
ground ••••••••••••• ~ •• 11 G 81 7 0 ll 
.34. Tin is the ~e as 
aluminum••··~··••••••• 7 a 77 14 0 9 
35. The earth is bigger 
than the sun •••••••••• 9 0 82 8 0 9 
. 
.36. If the points of the 
new mom are turned 
upward, dry weather 
is sure to follow •• ••• 4 s 47 .39 4 9 
.37. The number of stars 
'lrith:in the halo arOllnd 
the moon indicates the 
nlllllber of days preced-
ing a etar.m. •••••••••• 6 1 .34 53 s 7 
.38. I1" it rains on Juq 
15th (st. Swithints 
dq) it will rain for 
forty days thereafter. 0 5 75 16 3 s 
.39. Thunder is caused ll'hen 
two stars bump 
together ••••••••• , •• ••• 1 0 90 7 l 1 
80 
The data in Table 20 indicate that the per cent· of tenth grade girls 
subscribing to certain physical science misccnceptions bav:ln.g sane impli• 
cation fo~ the behavior of cbUdren ranges fran l per cent to 71 per cent. 
Fifty per cent or more of the girls subscribe to 10 of the 39 physical 
science misconceptions hav:ing some implication for the behavior of 
children listed in Table 20. 
Prevalence of certain biological science misconception& havmg lferiOUf! 
;Jm>licaticn for the behavior of ninth &rade boz:.s.- Table 21, which 
follows, shows the percentage frequency of the responses to certain 
biological science misconceptions having seriws implication for the 
behavior of ninth gttade boys. Col'Uliiil 13 of Table 21 shows the totals of 
the percen:tage frequencies of "true" and "scmetim.es true" responses. 
.... ...~ - -
~he misconceptions are arranged in descending order !ran the most 
prevalent to the least prevalent on the basis of the totals in collllDil 13 
of Table 21. 
Table 21. Prev~ence of Certaion Biological Science Misconceptions HaVing 
Serious Implicatien for the Behavior of N:inth Grade Children. 
Percentage Frequency of Responses 
Grade 9 - Boys 
Hum- Biological Science lfis· True Some- False Don1t ~on•t Totals a 
ber conceptions Having times Knorr b'nder- Columns 
Serious Implication True stand 3-S 4-6 
B G B G B G B G IBB Ge B G 
(lJ (2} 3} I( h) {5) (6) I (7) {8) {9} illO 11 12 1{13. ~14} 
' 
l. A rattl.e-sn.ake 
always warns be-
~ fore it strikes •••• 24 l2 4 0 84 
( cont:lnued o~ the pep page) 
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Tab~e 21. (continued) 
Percentage Frequency of Responses 
Grad~ 9 - Boys 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious Jinplication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
.(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) (12) 1{13' (14 ) 
2. ThC!)se llbo leam sl011'~ 
retain more of what th~ 
learn than those who · 
learn fast••••••••••••• 12 66 12 6 4 78 
3. Those 'Who threaten to 
connnit suicide seldom 
do•••••••••••••••••••••• 20 44 8 24 4 64 
4. A barking dog never 
bites••••••••••••••••••• 4 Sl 40 4 0 5S 
s. The larger the dog, the 
safer he is for 
children•••••••••••••••• 2 Sl 36 11 0 S3 
6. When a dog is fend of a 
man, it shows that per-
son to be trustwortl:\1. •. 16 37 32 11 4 53 
7. A drOlllling person who 
goes down for the third 
time is lost•••••••••••• 9 43 39 7 3 52 
a. Whiskey calms the 
nerves•••••••••••••••••• 2S 26 29 18 1 51 
9. Gold storage kills 
bacteria ••••••• ~ •••••••• 31 18 29 2l 3 49 
10. Frost kills disease 
germs••••••••••••••••••• lJ 36 28 2.3 1 49 
u. A weak mind and a strong 
back go together •••••••• 9 .36 .38 l4 3 16 
(continued on the next page} 
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Table 21. ( cont:lnued) 
Percentage Frequency of Responses 
Grad~ 9 - Boys 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Hav:lng times Know Under- Column 
Serious Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 ltll) 1(12) (13' (14 ) 
12. Some animals are as 
:Intelligent as the 
average man••••••••••• 2.3 20 h5 10 .3 43 
13. Cutt:lng a man's hair 
often and short makes 
it grow thicker ••••••• 29 13 28 31 0 42 
-14. Intelligent children 
are not usua.J.:cy' 
strang•••••••••••••••• s 37 51 6 l 42 
15e. Snow kills germs •••••• 9 32 32 26 1 hl 
16. Women are inferior to 
men in intelligence ••• 
.3 38 30 17 12 !a 
" 
17. llental diseases cannot 
be cured•••••••••••••• 4 37 55 3 1 bl 
' 18. Brains and beauty-
rare~ go together •••• 10 30 46 13 1 40 
19. Bright children are 
USllally weak and 
' 
small •• ~•••••••••••••~ .3 37 S4 6 l 40 
20. Hot lemonade 'Will cure 
a cold•••••••••••••••• 8 ~l 34 2S 3 39 
2h The bite of most spiders 
is poisonous ••••••••••• 16 ~3 56 4 0 39 
22. If a drunken man £alle, 
he never hurts himself. 6 ~2 54 7 0 .38 
(continued on the n~ page) 
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Table 21. ( cont:inued) 
Percentage Frequency of Responses 
Grad~ 9 - Boys 
Num- Biological Science Mis-· True Some- False Don't Don't Totals 
ber conceptions Hav:ing times Know Under- Column 
Serious Implication True stand 3·5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) T3) (4) (5) (6) (7) (8) (9) (10 11 11) 1<12' 1(13' (1 4) 
2.3. Most men of genius do 
not enjoy Vigorous 
health, noi" do they 
live as long as the 
average••••••••••••••• 6 .31 .39 16 8 37 
24. An adult moth eats 
wool•••••••••••••••••• 24 13 21 43 1 37 
2$. Brunettes are more 
tra.stwortey than 
.3$ blondes••••••••••••••• 2 33 39 23 3 
26. Tbrowing a person off 
a dock is an almost 
certain method of 
teaching him to Bldm •.• 6 28 6$ J. 0 34 
27. ChUdren who do very 
well on intelligence 
tes.ts are usual.q 
peculiar•••••••••••••• 4 28 49 14 3 32 
28. Bacteria are alw~s 
nar.mfUl to man •••••••• ll 2l 64 2 2 32 
29. A person's character 
can be judged accurate'J¥ 
b.1 looking at his face. 3 26 66 s 0 29 
;o. The drinking of water 
with one's meals pre-
vents the proper diges-
tion of food. ••••••••• 16 12 $3 19 1 28 
(continued on the next page) 
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Table 21. (continued) 
Percentage Frequency of Responses 
Grad~ 9 - Boys 
Num- Biological. Science Mis- True Some- False Don't Don't Totals 
ber eanceptions Having times Know Under- Column 
Serious Implication True stand 3-5 4 
of 
s 
-6 
B G B G B G B G B G B G 
(1) (2) {3) (4) (5) (6) (7) (8) (9) (10 11) (12) '(13' ) (14 
31. You are justified :in 
feel:ing uneasy when a 
black cat crosses the 
path in front of y011 ••• 4 21 69 5 l 25 
32. Whiskey is good for 
snake bite••••••••••••• 9 16 35 38 2 25 
33. The flicking tongue Of 
a snake does the 
stinging ••••••••••••••• 18 4 70 6 2 22 
34. Appendicitis is the 
result of swallowing 
~ grape seeds•••••••••••• 3 17 60 8 20 
35. A baby !mows instinc-
tively whether a man is 
good or bad •••••• •·•• ••• 3 16 68 12 1 19 
36. If one wears l:i.gb.t -
weight underwear ll'inter 
and summer the year 
around, one will never 
catch cold••••••••••••• 3 ~6 62 P-4 5 19 
37. :! beauti:tUl woman never 
has ~ brains••••••••• l 18 75 3 l 19 
38. Night air is bad for 
you•••••••••••••••••••• 1 ~8 73 7 1 19 
39. AU turtles will bite 
people••••••••••••••••• 6 12 78 5 0 18 
(continued on the next page) 
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Table 21. (continued) 
Percentage Frequency of Responses 
Grad~ 9 - Boys 
Num- Biological Science lfis- True Some- False Don't Don't Totals 
ber conceptions Having · times Know Under- Column 
Serious Implication True stand 3·5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 ~11) [(12) (13' (14 ) 
40. Waldng a "sleep walker" 
will kill.htm •••••••••• 3 1$ 58 23 2 18 
hl. Flowers in a roam use 
up all the air ••••••••• 4 13 75 8 1 17 
42. People with greenish-
grey eyes are less 
' 
trnstwortey than people 
with blue or brown 
eyes •••••••••••••• o•••• 1 1$ 66 l5 3 16 
43. Drunkards have so much 
alcohol in their blood 
that they are immune to 
infections ••••••••••••• 8 7 $3 28 6 1$ 
44. One should feed a cold 
and starve a fever ••••• 8 7 lt5 21 21 1$ 
16. If you tickle a baby 
you llil.l cause it to 
stutter •••••••••••••••• 4 ll 5$ 26 4 1$ 
46. Snakes, bT star:tng, can 
para~e animals and 
humans••••••••••••••••• 3 11 74 11 2 14 
47. Trees are dead in the 
winter time•••••••••••• 6 8 83 4 0 l4 
48. Cont:lnued use of carmed 
foods may cause cancer. 6 7 $1 ~6 1 l3 
(continued on the next page) 
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Table 21. (oont:inued) 
Percentage Frequency of Responses 
Grad~ 9 - Boys 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) 1(12) 1(13 (14 ) 
49. The best defense agama1 
a snake is a horsehair 
rope••••••••••••••••••• 3 9 61 25 3 12 
so. Cooldng a quarter ( 2S 
cents) in mushrooms wiJJ 
tell if they are poison· 
ous •••••••••••••••••••• 9 2 53 39 3 ll 
51. I£ you drink three 
glasses of 1m.ter every 
day, you 1lill never havE 
rheumatism or kidney 
trouble •••••.•••••••• ••• 3 8 56 31 l ll 
52. The time ot year you 
were born in relation 
to the stars deter.mines 
what you 1fill be when 
you are older•••••••••• 2 6 74 ~ 7 8 
53. A cat will try to take 
a baby's breath awq •. • 5 3 68 11.6 8 8 
54. "Dying men go out with 
the tide•"••••••••••••• 3 5 51 118 23 8 
55. A camphor bag worn 
around the neck will 
drive away diseas~~··•• 3 3 66 ~ 9 6 
56. You can tell a person 
is going to die i£ you 
can hear the "death 
rattle"•••••••••••••••• 3 3 81 8 6 6 
(concluded on the next page) 
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Table 21. ( ccncluded) 
Percentage Frequency of Responses 
Grade 9 - Boys 
Num- True Some- i False Don't Don't Totals of Biological Science Mia-
ber ccnceptions Havmg times Know Under- Columns 
Serious Implication True stand 3-~ 
B G B G B G B G B G B 
(1.} (2) l3) l4l (~) (9J 1(7) {8) (9) (1.0 11 1(1.2 '(13; 
57. Singeing the ends of 
the hair after a 
' haircut hel.ps to I 
bl 48 6 I 6 make it grow••••••••• 3 3 
I 
I ' ' sa. Wearing a copper band II I 
, on the wrist 1fill I 
i stop the crippling 
56 35 I effects of rh91:1lllatism. l 3 4 4 
59.! Bursitis is caused 
j from drlxildng too 
mueh milk •••••••••••• l l J8 37 23 I 2 
The data in Tabl.e 21 indicate that the per cent af ninth grade boys 
subscrib:ing to certain biological science misconceptions having serious 
impl.ication for the behavior af children ranges from 2 per cent to 84 per 
cent. Fifty per cent or more of the boys subscribe to 8 of the 59 
biological science misconceptions having serious implication for the 
behavior of children listed in Table 21.. 
Prevalence of certain biological science misconceptions having 
serious implication for ·the behavior of ninth grade Sirls. Table 221 
which follows, shows the percentage frequency of the responses to cert~ 
biological science misconceptions having serious implication for the 
behavior of ninth grade :gd.p-lsi Col\llllll 14 of Table 22 shows the totals 
U' 
G 
.14) 
88 
o£ the percentage frequencies. o£ the "true" and "scmet:imes true" 
responses. The misconceptions are arranged in descending order £rom the 
most prevalent to the least prevalent on the basis o£ the totals in col-
umn 14 o£ Table 22. 
Table 22. Prevalence o£ Certain Biological Science Misconceptions Having 
Serious Implication £or the Behavior o£ Ninth Grade Children. 
Percentage Frequency o£ Responses 
Grade 9 - Girls 
Num- Biological ScienceMis- True Some- False Dcm•t Don•t Totals of 
ber conceptions Having times Kncm Under- Columna 
Serious Implication True stand I 3-S 4"-~ G B G. B G B G B G B G (1) (2J ( 13J I I (Ed 1{5) (6) (7) (8) 1(9. 10 llJ 12Jl 13 {l4J 
I I 
I I I 1. Those 'Who learn ' I I I : I slow~ retain more o£ I 
I 
what they learn than ' 
those who learn fast •• 16 67 7 3 5 63 
22. Those who threaten to I I 
commit snicide seldom I I I 
do •••••••••••••••••••• 1 26 53 7 13 1 79 
3. Some animals are as 
:intelligent as the I ~ 
average man ••••••••••• 39 30 19 ll 1 69 
I 
4. A rattle-enake al~s I I 
warns before it strikes. 147 20 16 16 1 67 
I 
5. A. drowning person who I I goes do11n £or the third I I 
time is lost•••••••••••• :14 52 '23 8 2 66 
I 
6. 1iWhen a dog is fond o£ a 
' 
man, it shows that persc n 
' 
to be, trustwort~······~ 19 43 29 7 2 62 
7. Whiskey calms the nerve~: • 24 36 .14 24 1 00 
a. A barldng dog never 
bites •••••••••••••••••••• 5 53 40 4 0 58 
(continued on the next page) 
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Table 22. (continued) 
Percentage Frequency of Responses 
Grade 9 -Girls 
Num- Biological Science Mia- True Some- False Don't Don't Totals 
ber conceptions Having times Know· Under- Column 
Serious Implication True -stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 1'11) lcl2) IC13' : (14 ) 
9· Cutting a man' s hair 
often and short ~es 
it grow thicker •••••• 2$ 27 24 21 l $2 
. 10. An adult moth eats 
wool •••••••••••••••• o 38 9 13 36 3 47 
n. Hot "lemonade wil1 ·cure 
a cold.•••••••••••••• 8 36 30 2l 2 46 
'12. The bite of most 
spiders is poisonous. 16 30 46 8 0 46 
13. Mental diseases carmot 
be cured •••••••••••••• 3 39 $3 4 l 42 
~· Cold storage kills bacteria •••••••••••••• 2$ 16 23 . 33 1 hl 
1$. The f'lick:lng tongue of 
a snake does the 
stingjng ••.•••• ••• ••••• 36 s 47 11 0 4l 
16. A person's ebaracter 
can be judged accur-
ate:cy by 1ook:lng at 
his face •••••••••••••• 2 38 $6 2 1 40 
l7o Brains and beauty 
rare]¥ go together•••• 6 33 SS 
' 
1 39 
18. Women. are inferior to 
men in intelligence ••• 
' 
33 .31 20 10 38 
(continued en the next page) 
Table 22. ( eootinued} 
Percentage Frequency of Responses 
Grade 9 - Girls 
Num- Biological :Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious Implication True stand 3-5 4 
of 
s 
-6 
' B G B G B G B G .B G B G 
(1) (2) (3) (4) (5) (6) (7) . (8) (9) (10 1'11) 1(12' 1(13' :{14 ) 
19. Most men of genius do 
not enjoy vigorous 
health, nor do the,y. 
live as long as the 
average•••••••••••••• 1 3l 40 16 4 38 
20~ If a drunken man falls, 
he never hurts hims~lft 10 27 53 9 1 37 
. 
21. The larger the dog, 
the safer he is for 1 
children ••••••••••••• 3 33 55 9 0 36 
22. Whiskey is good for 
snake bite ••••••••••• 17 19 27 34 2 36 
2.3. Frost kills disease 
ger.ms ••••• ~ •••••••••• 10 26 28 32 3 36 
24. Bacteria are always 
harmful to man ••••••• 17 19 62 1 1 36 
25. A weak mind and a . .., 
back go together ••••• 6 29 40 19 6 35 
26. Intelligent chUdren 
are not usual:cy' 
strong••••••••••••••• 3 30 58 8 1 33 
27. Bright children are 
usually weak and small. 0 33 61 5 0 33 
28. Throwing a person of£ 
a dock is an almost 
certain method of 
teachmg him to swim •• 4 27 66 2 0 31 
' 
(continued on the next page) 
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Table 22. ( cont:inued} 
Percentage Frequency of Responses 
Grade 9 -Girls 
NUI11- Biological Science Mi& True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) 1(12) 1(13' ( 14) 
29. The dr:lnk:Jng of water 
with one's meals pre-
vents the proper 
digestion of food •••• 19 12 43 24 2 31 
30. Brunettes are more 
trustworthy than 
blondes •••••••••••• ,. 6 24 S6 13 l 30 
31. You are justified in 
feeling uneasy 'When a 
black cat,crosses the 
path :in frCilt of you. 14 16 67 1 1 30 
.32. A baby knows instinc-
tiveq whether a man 
is good uu bad••••••• , 2.3 60 10 2 28 
~ 
3.3. Night air is bad for 
you•••••••••••••••••• 1 2.3 69 6 0 24 
.34. Children who do very 
well on intelligence 
tests are usual.:cy' 
peculiar ••••••.• •••••• 4 19 65 lO 1 23 
.35. Flowers in a room use 
up all the air ••••••• 10 1.3 64 ll 0 2.3 
36. .A beautiful woman 
never has any brains. 0 2l 76 2 0 2l 
.37. Sn01r k:t.lls germs ••• •• 4 16 46 30 2 20 
(continued on the next page) 
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Table 22. (continued) 
Percentage Frequency of Responses 
Grad~ 9 - Girls 
Num- Biological SQience Mis· True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 1'11) 1(12) i(l31 {1 4) 
38. Drunkards have so mu.ch 
alcohol ln. their blood 
that they ~re inumme 
to infections •••••••• 12 6 43 32 7 18 
39. Snakes, by staring, 
can para~e animals 
and humane ••••••••• ,. 2 16 ~s l$ ]. 18 
40. One should feed a cold 
and starve a fever ••• 10 7 38 Z'l 17 17 
J.a.. If you tickle a baby 
you 'Will cause it to 
stutter •••••••••••••• 3 14 63 18 ]. 17 
42. Trees are dead in the 
winter time •••••••••• 7 16 75 5 l 17 
43. .A cat 1lill try to take 
a bab,y's breath aw~. lO 6 61 17 5 16 
44. Waking a "sleep walk-
er11 1'fill kill him •••• 3 13 75 ·1 3 16 
45. All turtles will bite 
people••••••••••••••• 4 10 80 5 l l4 
46. People with greenish ... 
gray eyes are less 
trustw(:)rthy than 
people with blue or 
brown eyes ••••••••••• 2 11 70 l4 3 l3 
(continued on the nex~ page} 
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Table 22. (continued) 
Percentage Frequency of Responses 
Grade 9 - Girls 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Hav:tng times Know Under- Column 
Serious Implication True stand 3-S 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) '(8) (9) (10 '11) 1(12) '(13' (14 ) 
47. If one wears light-
weight underwear w:inter -
and summer the year 
around, one lti.ll never 
catch cold •• , •••••••••• 1 ll 70 ~s 3 12 
48. If you drink three 
glasses of water every 
dq, you will never' 
have rheumatism or 
kidney trouble ••••••• 4 8 53 29 4 12 
49. Wear:ing a copper band 
on the 'Wrist will stop 
the crippling effects 
of rheumatism •••••••• 3 7 53 .30 7 10 
so. Continued use of canned 
foods may cause caneer. 4 6 52 33 5 10 
51. Singeing the ends of 
the hair after a hair-
cut helps to make it 
grow ••••••••••••••••• 4 5 43 39 9 9 
' 52. "Dying men go out with 
the tid~'•••••••••••• 3 6 47 14 29 9 
53. Appendicitis is the 
rest1lt of swallowing 
grape seeds ............. 1 8 ~6 6 7 9 
54. The best defense 
against a snake is a 
horsehair rope ••••••• 4 4 4S 45 l 8 
(concluded on the next page) 
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Table 22. (concluded) 
Percentage Fre~enc.y of Re~onses 
Grade 9 - G:ir~s 
Num- Biological Science Mis .. True I Some- False Don't Don't Totals of 
ber conceptions Having times Know Under- Columns 
Serious Implication True stand 3-S 4::.6 
B G B G B G B G B G B G 
lll {2) 3) {4]_ lt~J (6) (7) rn _ _(9 10 U_) 12) 13 1\.14) 
55. A camphor bag worn 
arOlllld the neck will 
drive away disease •••• 1 6 ~~ ~5 12 I 
f 56. The time of year you 
were born :in relation 
to the stars determinef 
what you wUl be when 
yeu are older •••••••••• 2 4 :78 fU 4 
57. You can tell a person· 
is going to die if you 
can hear the "death 
rattle"••••••••••••••• 3 1 73 flO ll 
-
58. Bursitis is caused fra. 
dri.nking too much milk. ' l 3 30 ~8 27 
I 
59. Cooking a quarter i 
( 25rl) in mushrooms 1'fiJ.: I 
tell i.£ they are 
' I I poisonous ••••••• • • • • • • : ]. 2 53 39 3 
l 
I 
The data in Table 22 indicate that the per cent of n1nth grade girl.s 
subscribing to certain biological science misconceptions having serious 
:implication for the behavior of children ranges from 3 per cent to .83 per 
cent. Fifty per cent or more of the girls subscribe to 9 o.f the 59 
biological science misconceptions having serious implication for the 
behavior of children listed in Table 22. 
7 
6 
4 
4 
3 
Prevalence of certain biological science misconceptions haVing 
serious iJDelication for the behavior of tenth grade boys. Table 231 
1'lbich follows, shO'CfS the percentage .frequency of the responses to certain 
·biological science misconceptions having serious implication for the 
behavior of tenth grade boys. Column 13 of Table 23 shows the totals of 
the percentage .frequencies of the "true" and ttaometimes true" respenses. 
The misconceptions are arranged in descending order from the most prev-
alent to the least prevalent on the basi~ of the totals in column 13 of 
Table 23. 
Table 23. Prevalence of Certain Biological Science Misconceptions HaVing 
Seriou.s linplications for the Behavior of Tenth Grade C~ldren. 
Percentage Frequency a£ Responses 
Grade 10 - Boys 
Num- Biological Science Mis- True Some- False Don1t Dontt Totals of 
ber conceptions Having times Know Under- Columna 
Seriou.s Implication True stand 3-S 4 
B G B G B G B G B G B G 
ill (2 ) l{3)_ 1(4} (5) (6: 1(7) (tU (9 1{10 lll 12) 13) (14) 
l. A rattle-snake always 
warns before it strikes 48 23 2G 7 0 71 
2. Those who learn slowly 
retain more o£ what 
they learn than those 
18 Who learn fast ••••••••• 11 59 8 l I 70 
I 
I 
3. Those 'Who threaten to 
commit suicide seldom "' 
do••••••••••••••••••••• 30 34 10 22 2 '64 I 
4. Cold storage kills 
bacteria ••••••••••••••• 43 17 22 14 2 160 
I 
5. A barking dog never I I 
bites•••••••••••••••••• l 55 40 4 0 .56 
(cantin~ed.on the next page) 
Table 23. (continued) 
Percentage Frequency of Responses 
Grad~ 10 - Boys 
Num- Biological Science Mis- True Some- False Don't Don't Totals of 
ber ccnceptions Having times Know Under- Column 
Serious Implication True stand 3-5 4-
s 
6 
B G B G B G B G B G B G 
(1) - (2) {3) (4) (5) (6) (7) (8) (9) (10 1'11) (12) 1(13' (14 ) 
6. 'When a dog is fond of 
a man, it shews that 
person to be trust-
wort~••••••••••••••• J$ bO 3.$ .$ 3 .$$ 
7· Frost kUls disease 
germs•••••••••••••••• 22 .32 21 24 l .$4 
a. A drOllllirig person who 
goes dOllll f'or the 
third time is lost ••• 11 Ia. .36 8 1 .$2 
-
9. 'Whiskey calms the 
nerves••••••••••••••• 27 2l .32 19 0 48 
10. Women are inferior to 
men in intelligence •• 
.3 140 .32 JJi 7 4.3 
u. The larger the dog, 
the safer he is for 
children••••••••••••• 2 4o 40 1.$ 2 42 
12. Snow kills germs ••••• 9 .32 .30 26 0 41 
13. Intelligent children 
are not usua.l.q 
'Strang ••••••••••••••• s .36 So 7 1 hl 
14. If a drunken man falls, 
he never hurts himself. 12 28 
'1 8 0 4o 
~5. A weak mind and a 
strang back go 
together••••••••••••• 12 28 37 18 4 4o 
(continued on the next page) 
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Table 23. (continued) 
Percentage Frequency of Responses 
Grad~ 10 - Boy's 
Num- Biological Science Mia- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious lmplicatien True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) 1(12' IC13' I (14 ) 
16. Most men of genius do 
not enjo.y vigorous 
health, nor do the.r 
live as long as the 
average •••••••••••••• 7 33 31 20 J. hO 
~7. Hot lemonade w:Ul cure 
a cold••••••••••···~· 7 32 32 28 0 39 
lB. Cutting a man • s hair 
often and short makes 
it grow thicker •••••• 27 ll 27 32 0 38 
19. Brains and beauty 
rarely go together ••• 11 27 49 8 2 38 
20. Brunettes are more 
trustworthy than 
blondes •••••••••••••• 3 34 35 26 0 37 
21. An adult moth eats 
wool••••••••••••••••• 24 12 30 32 1 36 
22. Bright chUdren are 
u~weak and 
smalle••••••••••••••o 3 33 51 10 l 36 
23. Some animals are as . 
intelligent a-s the 
average man •••••••••• 19 16 55 8 0 35 
24. Throwing a person off 
a dock is an almost 
certain metbod of 
teaching him to swim. 6 28 59 4 l 34 
(continued on the next page) 
98 
Table 23. ( cont:lnued) 
Percentage Frequency of Responses 
Grade 10 - Boys 
Num- Biological Science Yis· True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious Implication True stand 3·5 4 
of 
s 
-6 
B G B G B G B G ·B G B G 
(1) (2) OJ (4) (5) (6) (7) {8) (9) (10 11) ll12) 1(13 (14 ) 
2.$. Whiske,y is good for 
snake bite ••••••••••• 17 16 ltl 2.3 0 3.3 
26. Mental diseases cannot 
be cured••••••••••••• .3 29 64 .3 l .32 
\ 
Bacteria are alw~s 27. 
harm:t:u1 to man ••••• ~. 9 22 62 4 2 .31 
28. A person's character 
can be judged acClU'-
ately by looldng at 
4 2.$ his face••••••••••••• 68 2 0 29 
29. One should feed a cold 
and starve a fever ••• 20 s 4S 20 8 25 
30. Children who do very 
well on intelligence 
tests are usually 
6 .$1 peculiar••••••••••••• 19 17 4 2.$ 
31• A baby knows instinc-
tive].;r whether a man 
is good or bad ••••••• 10 l.3 S6 19 0 2.3 
. 
32. The drinldng of water 
'With one's meal~ pre-
'. 
vents the proper 
digestion of food •••• 13 lO .$7 16 0 2.3 
33. You are justified in 
.feeling 'UDeasy when a 
black cat crosses the 
path in front of you.. ~. 12 67 4 4 2.3 
(continued on the next page) 
Table 23. (continued) 
Percentage Frequency of Responses 
Grad~ 10 -Boys 
NUlll- Biological Science Mia .. True Some- False Don't 
ber conceptions Having times Know 
Serious Implication True 
B G B G B G B G 
(1) (2) U) (4) (S) (6) (7) (8) (9) (10 
34. Night air is bad i'or 
YOU•••••••••••••••••• 4 18 72 4 
35. The bite of most 
spiders is poisonous. 4 16 72 5 
36. Ii' one wears light-
weight tlllderwear 
' 
winter and·summer the 
year around, one l'lill 
never catch cold••••• 2 17 56 22 
37. A beautiful woman neve.r 
has~ brains •••••••• 2 I-L6 76 4 
38. Ii' you tickle a baby 
you 1fill cause it to 
stutter••••••••••••••• 4 fL4 6o ~9 
39. People with greenish-
gra:y eyes are less 
trustworthy than 
people ldth blue or 
brown e.yes •••••••••••• 4 tL2 65 15 
40. The flicking tongue of 
a snake does the 
stinging •••••••••••••• ~ 1 80 4 
41. Waking a "sleep walk-
er" w:iJ.l kill him •• ••• 3 12 63 17 
. 
42. Drunkards have so much 
alcohol in their blood 
tllat they are :imnune 
to infections••••••••• 9 5 63 P-9 
(continued on the next page) 
Don't 
Under-
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3 
0 
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Totals 
Column s 
-6 3-S 4 
B G 
1(13' ) {14 
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Table 23. ( cont:inued) 
Percentage Frequency of Responses 
Grade 10 - Boys 
Num- Biological Science Mis• True Some- False Don't 
ber conceptions Having times Know 
Serious Implication True 
B G B G B G B G 
(1) (2) T3) (4) (5) (6) (7) (8) (9) (10 
43. Snakes, by staring, cax 
parazyze animals and 
J$ humans•••••••••••••••• 3 u 70 
44. All turtles will bite 
people•••••••••••••••• 4 10 78 7 
16. A. cat 1l1ll try' to take 
~ bab,y's breath aw~ •• 9 4 71 9 
46. If you drink three 
glasses o£water ever.y 
day, you will never 
have rheumatism or 
kidne.y trouble •••••••• 4 8 59 26 
47. "Dying men go out with 
the tide"••••••••••••• 3 9 45 17 
48. The best de~ense ' 
against a snake is a 
horsehair rope•••••••• 4 8 61 24 
49. Flowers :in a room use 
up all the air •••••••• 2 8 80 8 
5o. You can tell a person 
is going to die if you 
can hear the 11death 
rattle"••••••••••••••• 6 4 73 9 
. 
51. The time of year you 
were bom in relation 
to the stars determine: 
'What you Will be 'When 
you are older••••••••• 3 6 75 u 
(concluded on the next page) 
. \'~ 
Don't 
Under-
stand 
B G 
1
'11) 1(12' 
1 
0 
5 
l 
2U. 
1 
l 
6 
4 
100 
Totals 
Column s 
-6 3-5 4 
B G 
ll13: !<14 ) 
14 
14 
13 
12 
12 
l2 
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of 
Table 23. (em eluded) 
Percentage Frequency of Responses 
Num-
ber 
lll 
5!. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
Grade 10 - Boys 
. 
Biological Science Mis· True Some- False 
conceptions Having times 
Serious lmpli~atian True 
B G B G 
121 1{3) 1{4} ICSJ -(6 
Bursitis is caused 
from drinking too 
much milk•••••••••• 4 4 
Wearing a copper band 
on the m"ist 'Will 
stop the crippling 
effects of 
rheumatisn••••••••• 4 3 
Trees are dead in 
the lf:i.nter time •••• 2 5 
. 
Continued use of 
canned foods may 
cause cancer ••••••• 2 4 
Singeing the ends of 
the ha:ir after a 
haircut helps to make 
it grow•••••••••••• 3 3 
!Appendicitis is the 
result of swallowing 
grape seeds •••••••• l 4 
Cooking a quarter 
( 25~) in mushrooms 
will tell ii' they 
are poisonous •••••• 4 0 
' 
I 
A camphor bag worn 
around the neck·~ i 
drive a~ disease. 0 
' 
2 
. . Boston University 
Bchool of Educatioa 
Library 
B G 
7} {8) 
~9 
~7 
85 
63 
53 
. 78 
53 
69 
Don•t 
Know 
B G 
1(9 1{10) 
I 39 
j 
I 
I 
' 
I 
I 
. 
24 
5 
30 
40 
13 
42\ 
' l 
l 
2l 
l.Ol 
Don•t Totals o 
Under- Columns 
stand 3-5 4-6 
B G B G 
lll 12 1{13_) _(lhl_ 
23 8 
I l 7 
0 7 
0 6 
' 
1 6 
3 5 
0 4 
6 I 2 
102 
The data m Table 2.3 indicate that the per cent of tenth grade boys 
su.bscrib:ing to certa:ln biological science misconceptions haVing seriaus 
implication for the behavior of children ranges from 2 per cent to 71 . 
per cent.· Fifty per cent or more of the boys subscribe to 8 of the 59 
biological science misconceptions having serious implication for the 
behavior of children listed :in Table 2.3. 
Prevalence of certain biological science misconceptions hav:J.ns 
serious 3!Plication for the behavior of tenth grade girls. Table 24, 
'Which follows, shows the percentage frequency of the responses to 
certain. biological science misconceptions having serious implication for 
the behavior of tenth grade girls.- Column 14 of Table 24 ~hOlf~ the 
totals of the percentage frequencies of the "tru.e" and "sOOLetimes true11 
responses. The m~sconceptions are arranged in descending order fran 
the most prevaJ.ent to the least prevalent on the basis of the totals in 
column 14 of table 24 • 
. 
Table 24. Prevalence of Certain Biological Science Misconceptions Having 
Serious Implication for the Behavior of Tenth Grade Children. 
Percentage Frequency of Responses 
Grade 10 - Girls 
NllDl- Biological Science Mi~- True Some- Fal~e Don't 
ber conceptions Having times Know 
Serious Implication True 
B G B G B G B G 
i:U (2) 3) (4) (5) (f>) (7) (8) {9 {10 
1. Those who learn 
slowly retain more 
of l'fbat they learn 
than those 'Who learn 
fast•••••••••••••••• 17 59 l$ 7 
¢continued on the next page) 
Don't 
Under-
stand 
B G 
u 1{12) 
l 
Totals of 
s 
~ 
Col1lDID. 
.3-5 h 
B G 
13) ) {14. 
76 
Table 24. ( cont:inued) 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num- Biological Science Mis- True Some- False Don't 
ber conceptions Hav:ing times Know 
Serious Implication True 
B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 
2. A rattle-snake al.weys 
warns before it 
strikes•••••••••••••• S6 17 . l4 u 
3. A .drown:ing person who 
goes down for the 
third time is lost ••• 13 S7 22 7 
4. When a dog is fond of 
a man, it shcms that 
person to be trust-
wort~···~··••••••••• 24 42 2l 8 
'· 
Those who threaten to 
commit suiG~de seldom 
do••••••••••••••••••• 21 35 8 34 
6. Cutting a man• s hair 
often and short makes 
it grow thicker •••••• 2l 34 26 18 
7. A barldng dog nEnter 
bites•••••••••••••••• 7 16 39 8 
a. If a drunken man falls, 
he never hurts himself 4 7 42 36 l4 
9· Hot lemonade llill cure 
a cold. •••.••••.••• •••• 4 1&4 32 29 
10. Some animals are as 
intelligent as the 
J average man•••••••••• 31' J.4 43 12 
u. Women are inferior to 
men in intelligence •• 6 38 34 14 
( continu~d on the next page) 
., 
Don't 
Under-
stand 
B G 
11) !/12' 
0 
0 
4 
2 
0 
0 
0 
0 
0 
7 
10.3 
Totals 
Column s 
-6 3·5 4 
B G 
1(13 {14 ) 
73 
70 
66 
S6 
ss 
~2 
49 
48 
4$ 
b4 
of 
. ' ..
... 
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Table 24. (continued) 
Percentage Frequency of Responses 
Grad~ 10 ~ Girls 
Num- · Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious Implication True stand J .. , 4 
of 
s 
-6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (S) (6) (7) (8) (9) (10 11 11) 1(12' IC13' 1(14 ) 
12. Cold storage kills 
bacteria•••••••••••••• 26 17 29 ~6 0 43 
13. Whiskey calms the 
nerves•••••••••••••••• 19 24 34 ~2 0 43 
14. The larger the dog, the 
safer he is for 
chUdren. •••••••••••• · ••. 2 hl Sl 4 l 43 
1.$. Mental diseases cannot 
be cured•~~·•••••••••• 0 41 $4 4 0 1a. 
16. Frost kills disease 
germs ••.••• ••••••• ••••• 13 28 24 ~3 0 la. 
17. Most men of genius do 
not enja,r vigorous 
health, nor do they 
live as long ~s the 
average••••••••••••••• 1$ 26 hO i!-7 l !a. 
18. The fiicldng tongue of 
a snake does the 
sting~g ................. 36 3 47 13 0 39 
19. An adult moth eats 
wool••••··~···•••••••• 32 7 29 30 2 39 
20. A person's character 
can be judged aocur-
ately by looldng at 
his face•••••••••••••• l 36 61 0 l '37 
21. Brains and beauty 
rarely go together •••• ' 8 26 $3 P,o 0 36 
(continued on the next page) 
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Table 24. ( cont:inued) 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num- Biological Science Mis- True Some- False Don't Don't Totals of 
ber conceptions Having times Know Under- Column 
Serious Implication True stand 3·5 4· 
s 
6 
B a B a B G B a B a B .G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10' 11) 1(12) !(13) ! (1 4) 
22. Brunettes are more 
trustworthy than blonde~: 4 32 49 13 l 36 
23. Bacteria are always 
harmful to man ••.••••••• 16 19 63 l 0 3.$ 
24. You are justified in 
feel:ing uneasy when a 
black cat crosses the 
path in front of you ••• 14 21 60 3 1 3.$ 
2$. Intelligent children 
are not usua.lly st:rong. .$ 29 .$.$ 10 l 3~ 
26. The drinldng of ma.ter 
with one• s meals pre-
vents the proper diges-
tion of food ••••••• ~ ••• 16 17 46 20 0 33 
27. lfhiske.y is good for 
snake bite••••••••••••• 21 ll 2.$ 42 0 32 
28. Bright children are 
usually weak and small. l 31 6$ 2 0 32 
29. A weak m:ind and a strong 
back go together ••••••• 5 25 40 24 s 30 
30. Throwing a person off a 
dock is an almost cer-
tain method of teach:ing 
htm to swim •••••••••••• 2 26 69 2 0 28 
31. Night air is bad for 
you •••••••••••••••••••• 3 24 62 ~0 0 27 
(continued on the next page) 
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Table 24. (continued) 
Percentage Frequency or Responses 
Grade 10 - Girls 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious Implication True stand 3-5 4-
or 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (u)' 11) rt12) 1(13~ (14 ) 
32. The bite o£ most spider:: 
is poisp,no~s ••••••••••• 7 19 71 3 0 26 
33. OhUdren liho do very 
well on intelligence 
tests are uSllal'.ly 
peculiar••••••••••••••• 4 2l 51 17 0 25 
34. Snow kUls germs ••••••• 5 20 53 22 0 25 
35. A baby knows instinc-
tively whether a man is 
57 ~ good or bad•••••••••••• 6 19 2 25 
36. A cat will try' to take 
a baby' s breath awey ••• 15 7 53 20 4 22 
37. A beautiful woman never 
bas ~brains ••••••••• l 17 76 4 1 18 
38. One should feed a cold 
and starve a fever ••••• 10 71 ltl 24 1~ 17 
39. Waking a 11sleep walker" 
will kill.him •••••••••• 0 17 66 15 1 17 
40. If you tickle a baby 
you lf:i.ll cause it to 
stutter •••••••••••••••• 2 15 56 25 1 17 
hl.. If you drink three 
glasses of water every 
dey, you will never 
have rheumatism or 
kidne,y trouble ••••••••• 3 13 54 28 1 16 
(continued on the next page) 
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Table 24. (continued) 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber . conceptions Raving times Know Under- Column 
Serious Implication True stand 3 .. 5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10' 11) rfl2\ IC13' (14 ) 
42. Flowers in a room use 
up all the air••••••••• 8 7 79 5 0 15 
43. People with greenish-
gray eyes are less 
trustworthy than people 
with blue or brown eyes. 2 12 65 18 2 14 
.44. Drunkards have so much 
alcohol in their blood 
that they are immune 
to infections ••••••••• ~ 8 6 54 27 5 l4 
45. The t:ilne of year you 
were born in relation 
to the stars determines 
what you will be when 
you are older •.•••••• ••• 5 8 72 13 l. 13 
46. Trees are dead.in the 
winter time•••••••••••• 3 10 83 3 0 1.3 
47. Appendicitis is the 
result of swallowing 
grape seeds•••••••••••• l ll 74 6 7 12 
48. All turtles will bite 
peaple••••••••••••••••• 3 9 85 2 0 12 
49. "Dy:ing men go out with 
the tide 11 •••••••••••••• 3 8 38 17 32 11 
5o. Wearing a copper band 
on the wrist llill stop 
the crippling ei'.fects 
of rheamatism •••••••••• 3 7 6o 30 l 10 
(concluded on the next page) 
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Table 24. (concluded) 
Percentage Frequency of Responses 
Grade 10 -Girls 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Serious Implication True stand 3·5 4 
of 
s 
-6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 1'11) 1(12) i(l3' _(1 4) 
51. The best defense agains 
a snake is a horsehair 
rope ••••••••••••••••••• 4 6 50 39 0 lO 
52. Snakes, by staring, can 
para:cy-ze animals and l 
humans ••••••••••••• •••·• l 8 77 l3 0 9 
53. If one wears light- · 
weight underwear Tr.inter 
and summer the year 
around, one lfill never 
catch cold••••••••••••• l 2 7 65 24 l 9 
54. Continued use of canned 
foods may cause cancer. 4 5 52 35 1 9 
55. You can tell a person is 
going to die if you can 
hear the "death 
rattle"•••••••~•••••••• 4 4 68 13 10 8 
56. Singemg the ends of the 
hair after a haircut 
helps to make it grow •• 3 3 52 36 5 6 
51. Cooking a quarter ( 25,S) 
in mushrooms will tell 
if' they are poisonous •• 4 1 53 ~ 0 5 5a. A camphor bag -worn a:.r.·.'?. 
' 
around the neck will 
drive aw~ disease ••••• 1 3 62 28 5 4 
59. Bursitis is caused from 
drinking too much 
milk ••••••••••••••••••• l l 35 ~ 17 2 
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The data :in Table 24 indicate that the per cent of tenth grade girls 
subscribing to certain biological science misconceptions having serious 
:implication for the behavior o£ children ranges :from 2 per cSQ.t to 76 
per cent. Fifty per cent or more o£ the girls subscribe ·to 7 of the 59 
biological science misconceptions having serious implication for the 
behaVior o£ children listed in Table 24. 
!!!:,evalence of certain biolosical science misconceptions having some 
:implication for the behavior of ninth grade boys. Table 2$1 which 
fol101rs1 shows the percentage frequency of the responses to certain 
biolo~cal science misconceptions having some implication for the 
behavior of ninth grade boys. Colmnn 13 of Table 25 shows the totals 
of the percentage frequencies of the 11true" and 11 sQIIletimes:: true" 
responses. The misconceptions are arranged in descending order from 
the most prevalent to the least prevalent on the basis of the totals in 
column 13 of Table 2$. 
Table 25. Prevalence o£ Certain Biological Science Misconceptions Having 
Some Implication for the Behavior of Ninth Grade Children. 
Percentage Frequency o£ Responses 
Grade 9 - Boys 
Num- Biological Science llis- True Some- False Don't Don't Totals 
ber conceptions Having t:imes Kncm Under- Col'Ull!Ils 
Some Implication True stand 3-5 4 
B G B G B G B G B G B G 
il.) (2J {3J '{4) 1(5) {6) 1{7) {8} {9 ~0 1011' 1~12 1(1.3. 14) 
l. Fat people are jolly' 
people••••••••••••••• I 5 77 ll 7 1 62 
(continued on the next page) 
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Table 25. (continued) 
Percentage Frequency of Responses 
Grad~ 9 ·- Bmys 
Num- Biologic$]. Science !lis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
So.me Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) {3} (4) (5) (6) (7) (8) (9) (10 1'11) i(l2) IC13' (14 ) 
2. The grasp of a large 
octopus is unbreakable 
b.1 a strong man ••••••• 28 38 8 24 2 66 
3. Everyone has genius of 
a certain sort, the 
problem is to f~d out 
42 what it iSe•••••~•••P• 22 8 16 1.3 64 
4. All animals are born 
' 
with the ekUl-s and 
knowledg~ neeessar,y to 
keep them alive ••••••• 38 23 32' 6· 1 61 
' 
5. If one does not scratch 
a mosquito bite, it , 
·will stop itching •••••• 21 39 2JiU l4 2 6o 
6. Any ·physical or mental. 
disease·can be· produced 
by thinking too much 
about it•••••••••···~• 28 31 23 16 3 59 
7. Children sometimes in-
herit characteristics 
from a previous wife 
of their father ••••••• 32 26 21 11 ll 58 
s. When a liv:tng thing 
dies, all the cells 
are dead •••••••••• ••·•• 48 9 2S 18 J. S7 
9. Animals can see in cern.-
plete darkness •• ; ••••• 6 So 3l 11 l 56 
' 
(continued on the next page) 
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Table 2$. (continued) 
Percentage Frequency of Responses 
Grad~ 9 - Boys . 
Num- Biological Science Mia- True Some- False Don't Don't Totals or 
ber conceptions Having times Know Under- Column 
Some Implication True stand 3-5 4-
s 
6 
B G B G B G B G B G B G 
(1) (2) (3, (4) (5) (6) (7) (8) (9) (10 1'11) (12) 1(13' (14 ) 
10. A man fall:ing from a 
great height 1fill al.-
ways be dead before he 
hits the ~round •••••••• 17 39 33 ll 1 56 
u. Bloodhounds wlll attack 
those they are hunting. 23 33 31 J.4 1 56 
12. Bulls are made angry by 
• 
the sight of aeyth:ing 
red•••••••••••••••••••• 26 29 36 8 0 55 
13. Women with red hair are 
quick tempered••••••••• 1 49 37 12 1 So 
14. If animals acquire an 
unusual:cy- heav,y coat of 
fur, that fact fore-
tells a severe w:lnter •• 1$ 34 28 22 2 49 
15. A tapeworm eats so much 
of its vict:im•s food 
that the victim is 
always hungr,y •••••••••• ~8 8 20 29 , 46 
16. Long slender hands are 
an indication of an 
artistic nature •••••••• 6 38 36 ~9 l 1&4 
17. Snakes can be charmed 
'b3' music ••••••• ••••·•••• ~8 25 38 19 l 4:3 
18. The behavior of certain 
animals is more reli-
able in predicting the 
weather than is the U. u s. Weather Bureau. ••••• 31 1 3 4 
(continued en the next page) 
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Table 2$. (continued) 
Percentage Frequency of Responses 
Grad~ 9 - Boys 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Hav:ing times Know Under- Column 
Some Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 ~11) 1(12' (13 (14 ) 
19. Sea gulls circling in 
large numbers mean that 
sto~ weather is 
coming••••••••••••••••• lO 32 31 26 1 42 
20. Lichens or moss 'Will 
always grow on the 
north side of trees •.••• 22 14 29 28 8 36 
' 21 .. A heavy- grOl'lth of bair 
on a person • s chest and 
limbs indicates great 
pbysical strength •••••• 4 32 49 15 0 36 
22. The human race was 
descended from monke,rs. 32 3 23 ltD 3 35 
23. It is possible to over-
come seasickness by 
euck:lng a lemon for 
its juice•••••••••••••• 11 19 18 $1 1 30 
24. JAll great artists and 
musicians are hi~ 
temperamental •••••••••• 4 26 32 26 10 30 
2$. Finger prints can be 
changed bw using acid •• 2l 8 !)8 12 1 29 
26. Wemen possess a power 
of :tntuii;:l.on absent 
f 
in men ••••••••••••••••• ~2 17 2l 28 23 29 
27. A person Tli th a jaw 
that sticks 0\lt is 
usual.ly a very forceful 
person••••••••••••••••• 2 26 Sl 18 28 
(continued on the next page) 
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Table 25. (continued) 
Percentage Frequency of Responses 
Grad~ 9 - Boys 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Some Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3J (4) (5) (6) (7) (8) (9) (10 11) ''12) 1(13: (14 ) 
2S. Good people usually 
die young ••••••••••••••• 1 26 64 9 1 27 
29. A bat will try to fly 
into a girl's hair •••••• 6 21 5S 16 1 27 
30. One who has had a cu-
cumber salad should 
never finish with a 
dish of ice cream ••••••• 15 11 37 32 6 26 
31. A negro's skull is 
much thicker than a 
white man's skull ••••••• 9 14 36 41 0 23 
32. Persons with exceedingly 
high foreheads are al-
ways possessed of re-
markab1e intelligence ••• 3 19 51 25 3 22 
33. Fish is a brain food •••• lS 4 48 27 3 22 
34. One who has thin and 
tightly drawn lips is 
likely to be stingy 
with his money •••••••••• 1 21 63 14 1 22 
35. A person with a small 
chin is usually a timid 
person •••••••••••••••••• 3 19 49 24 4 22 
36. Some snakes have a 
stinger at the end of 
the tail •••••••••••••••• 17 4 57 20 3 21 
(continued on the next page) 
·Table 2!i. (continued) 
Percentage Frequency of Responses 
Grad~ 9 ... Boys 
Num- Biological Science Mia- True Some- False Don't Don't Totals 
ber conceptions Hav:blg times Know Under- Column 
Same ]mplication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) -(J) (4) (5) (6) (7) (8) (9) (10 11) 1712) 1(13' (14 ) 
37. Wetting the hair to 
make it lie down rots 
the hair••••••••••••••• 8 u $4 23 3 19 
38. The blood is the carrieJ 
of heriditarr charac-
teristics•••••••••••••• 9 lG 28 34 20 19 
39. People bom under the 
influence of certain 
stars show this :lni'lu-
ence on their charac-
ters••••••••••••••••·••• 4 13 63 16 4 17 
40. The stomach is below 
the waist line ••••••••• 14 3 74 8 l 17 
41. If you. carry an umbrel-
la, it is not as likely' 
to rain as it is if you 
do not Carr.f the 
umbrella••••••••••••••• 6 11 71 7 s 17 
42. Tobacco asnes on a car-
pet help to keep moths 
out of it•••••••••••••• 13 3 39 43 3 16 
lt3. The eyes used for Easter 
eggs are poisonous ••••• s 9 66 19 0 l4 
44. Getting out of bed on 
the wrong side, makes a 
person irritable and 
disagreeable••••••••••• 3 ll 83 3 1 l4 
(continued on the next page) 
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Table 2.$. ( cantmued) 
Percentage Frequency of Responses 
Grad~ 9 - Boys 
Num- Biological ScienceMis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Some Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) IC12' IC13 (14 ) 
45. One should not drink 
m:Uk when they have 
lobster or crabmeat. •. • 9 4 49 34 2 lj 
1!6. Milk and cherries 
should never be eaten 
together ••••••••••••••• 8 s 6o 27 0 13 
47. Alcoholics sometimes 
di~ o£ spontaneous 
combustion••••••••••••• 6 6 60 16 12 12 
48. Breaking a looking 
glass means that a 
trage<:V 1lill soon occur. 3 8 81 6 l ll 
49. The .future can be read 
by the l:ines :in the 
hand••••••••••••••••••• 4 6 82 6 2 10 
5o. If you s:ing before 
breakfast, you will cr,y 
before supper •••••••••• 0 8 111 13 2 8 
Sl. Oysters should not be 
eaten in arry month 
which does not have an 
11R" :in it•••••••••••••• 4 3 68 lO 16 7 
' 52. I£ you breathe deeply, 
you 'Will never catch 
a cold.•••••••••••••••• l 4 69 23 2 s 
.$3. A boil on the neck puri· 
:ties the blood ••••••.••• 2 3 62 29 6 s 
(concluded on the next page) 
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Table 2$. (concluded) 
Percentage Frequency of' Responses 
Grade 9 - Boys 
N'Wil- Biological Science Mis- True Some- False· Don•t Don•t Totals 
ber conceptions Having times Know Under- OoltmlilS 
Same Implication ~rue stand 3-S 
B 0 B G B G B G B G B 
{11 (2) {3 1{4) {5) {0, {7) on 1_{9 1{10 llJ 12 (13) 
; 
54. I Lobster is poisonous 
if eaten at a meal. I I 
with ice crean •••••••• 3 I 1 70 25 l 4 I 
55. "Darn:ing needles" sew 
up one's mouth •••••••• 4 0 84 s 8 4 
' 
56. People who sleep with 
the moon shining on 
them will become 
ll crazy •••••.••••••• ••••• 3 as 12 0 4 
57. I An expectant mother I ! can make her child I 
beautiful by looking 
at beautiful works 
I of art •••••••••.••••••• l 2 84 12 2 3 
I 
58. I Rain makes children 
grow £aster ••••••••••• l 0 la6 ll 2 l 
The ~ta in Table 25 :Indicate that the per cent of ninth grade boys 
subscribing to certain biological science misconceptions having some ' 
implication £or the behavior of children ranges fran l per cent·to 82 
per cent. · Fifty per cent or more o£ the boys sub.scribe to 1.3 o£ the $8 
biological science misconceptions having some implication £or the 
behavior o£ children listed in Table 25. 
Pr~valence o£ certam biological science misconceptions havins 
some J.mplication £or the behavior o£ ninth grade gi.pls. Table 26, which 
I 
! 
h 
G 
:14> 
ot 
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follows, shows the percentage .frequency of the responses to certam 
bio~ogieal science misconceptions haVing some jmplication for the 
behavior ot ninth grade girls. Column 14 of Table 26 shows the totals 
of the percentage frequencies of the 11t~e11 and "sometimes true" 
. responses. The misconceptions are arranged in descending order fNm 
the most prevalEnt to the least prevalent on the basis of the ·totals 
in column 14 o:t Table 26. 
Table 26. Prevalence of Certain Biological Science Misconceptions Having 
Some Implication for the Behavior of Ninth Grade Children. 
Percentage Frequency of Responses 
3. Grade 9 - Girls ' 
Num- ·Biological Science 1lis- True some- FaJ.se Don't Don't Total.s o 
ber conceptions Having t:bn.es KnOll' Under- Columns 
Same Implication true stand .3-S 4-6 
B G B G B G B G B G B G 
{lJ {2) 3) (h) {5} (()) (7} {8} (9) :10> .11} :12} lJJ _ll.4l 
-
l. Fat people are jolq 
people•••••••••••••• 7 84 4 4 l 91 
2. Everyone lias genius 
of a certain so~ the 
problEm is to find 1 out ~at it·is •••••••• ~ ••• sa 2l s 8 7 19 
' 
3. Ammals dan see in 
complete darkness ••••• 9 64 1S u 1 73 
4. All animals are born 
with the skills and 
knowledge necessary to 
keep them alive ••••••• 114 29 22 4 0 ,, 
s. Wbm a living thing 
dies, all the cells 
are dead•••••••••••••• 62 9 10 17 l 71 
6. The stanaeh is belOJF 
the waist line•••••••• 69 0 24 7 0 69 
(continued on the next page) 
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Table 26. (continued} 
Percentage Frequency of Responses 
Grade 9 - Girls 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
SClllle Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) {3) (4) (5) (6) (7) (8) (9) (10 1'11) (12) 1{13' {14 ) 
. 
7. The grasp of a large 
octopus is unbreakable 
b,y a strcng man •••••••• 36 33 9 17 4 69 
s. If one does not scratch -
a mosquito bite, it 
will stop itching ••••••. 24 h4 21 10 1 68 
9. Women nth red hair are 
quick tempered ••••••••• 4 61 .31 3 0 6$ 
10. Bulls are made angry by' 
the sight of anything 
red•••••••••••••••••••• ltl 24 27 s 1 65 
u. Long slender hands are 
an indication of an 
artistic nature•••••••• 8 So 26 12 3 se 
12. A:try physical or mental 
disease can be produ.ced 
by thjnldng too much 
about it ••.•••••••• ••••• 17 40 26 l3 2 57 
13. Women possess a power 
of intuition ~sent 
in men ••••••••••••••••• 2.3 .34 lS i.3 lS S7 
14. ' A tapeworm eats so much 
of its victim's food 
that the victim is 
always hungr,y •••••••••• 47 9 1.3 24 6 56 
15. Sea gulls circling in 
large numbers mean that 
sto~ weather is 
36 coming •••••.•••••••• •••• 19 20 24 1 55 
"(continued on the next page) 
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Tab~e 26. ( cont:inued) 
Percentage Frequency of Responses 
Grade 9 - Girls 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3J (4) (5) (6) (7) (8) (9) (10 '11) 1(12) '(13' (14 ) 
16. A man falling frem a 
great height will alway~ 
be dead before he bits 
the ground••••••••••••• 13 hl 36 9 l 54 
17· Children sometimes :in-
herit characteristics 
from a previ011s wife 
12 of their father •••••••• 27 26 27 9 53 
18. Snakes can be charmed 
b.f music••••••••••••••• 10 35 33 21 0 4S 
19. r:t animals acqu:ire an 
unusually heavy coat of 
fur1 that fact foretells 
a severe winter •••••••• 18 24 29 25 3 42 
20. Bloodhounds will. attack 
those they are· hunting. 14 25 30 26 4 39 
21. A bat will try to ~ 
into a girl's hair ••••• 13 25 40 21 1 36 
22. All great artists and 
musicians are hi~ 
temperamental•••••··~·• 4 34 lll. l$ 4 38 
23. The behavior o.f certain 
animals is more reliable 
in predicting the weath-
er than is the u. s. 
Weather Bureau ••••••••• 8 29 38 18 7 37 
24. The human race was des-
eended from monkeys •••• 33 1 21 38 4 34 
(continued <m. the next page) 
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Table 26. (continued) 
Percentage Frequency o£ Responses 
Grad~ 9 - Gir~s 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
So.me Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) {3) (4) (5) (6) (7) (8) (9) (10 11) 1(12) i(l3 .(14 ) 
25. A heavy growth of hair 
on a person's chest and 
limbs indicates great 
pbwsical strength •••••• 7 26 46 20 0 33 
26. Finger prints can be 
changed b.y using acid •• 28 4 36 29 3 .32 
27. If you carry an um.brelle 
it is not as like~ to 
rain as it is it you do 
not carry the umbrella. 7 23 61 1 2 30 
28. Good people usually die 
young•••••••••••••••••• 2 26 6$ s 1 28 
29. It is possible to over-
come seasickness by 
sucking a lemon for 
~4 its juice•••••••••••••• 12 16 1.3 s 28 
30. The blood is the 
carrier of hereditary 
characteristics •••••••• 14 1.3 17 .36 21 27 
31. People born under the 
influence of certain 
stars show this infiu-
ence on their charac-
ters••••••••••••••••••• l 26 $4 ~7 2 27 
32. Some snakes have a 
stinger at the end of 
the tail••••••••••••••• 2.3 4 38 ~3 1 27 
( cont:lnued on the next page} 
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Table 26. (continued) 
Percentage Frequency of Responses 
Grade 9 - Girls 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Same Implication True stand J ... 5 4 ... 
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3; (4) (5) (6) (7) (8) (9) (10 1111) 1(12) IC13 (14 ) 
33. One who has had a 
cucumber salad should 
never finish with a 
dish of ice c~eam •••••• 16 11 1!0 29 3 27 
34. The dyes used for 
Easter eggs are 
poisonous •••••••••••••• 7 19 59 14 0 26 
35• FiSh is a brain food ••• 22 4 42 26 5 26 
36. A person 'With a jaw 
that sticks out is 
usual:cy' a very forceful . 
pereonl •••••••••••••••• l 24 5o 19 4 25 
37. Persons with exceeding:Q · 
high foreh~ds are al-
ways possessed of re-
markable intelligence •• 2 21 62 1.3 J. 23 
38. Lichens or moss w:U1 
always grow on the 
north side of trees •••• J.4 8 33 36 8 22 
39. Tobacco ashes on a car-
pet help to keep moths 
out of it•••••••••••••• 18 4 33 hJ. 3 22 
40. Getting out of bed on 
the wrong side, makes a 
person irritable and 
disagreeable••••••••••• 4 18 77 l 0 22 
}A. A person with a small 
ch:in is uaual.:cy- a 
timid person ••••••••••• 1 19 58 b-9 4 20 
(continued on the next page) 
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Table 26. (continued) 
Percentage Frequency of Responses 
Grade 9 - Girls 
Num- Biological Science Mis• True Some- False Don't Don 1t Totals 
ber conceptions HaVing times Know Under- Column 
Some Implication True stand 3-$ 4 
of 
s 
-6 
B G B G B G B G B G B G 
(1) (2) {3) (4) (5) (6) (7) (8) (9) (10 ~11) (12) 1(13' (14 ) 
42. Breaking a looking 
glass means that a 
tragedy will soon 
coeur •.••••••••••• •·•• ••• 4 16 73 4 1 20 
43. One 'Who bas thin and 
tightJ.3 drawn lips is 
likel\1 to be stingy-
with his mone,y ••••••••• 2 18 65 16 0 20 
44. The future can be read 
by the l:Jnes in the 
hand ••••••••••••••••••• 1 1$ 77 $ 1 16 
45. Alcoholics sometimes 
die of spontaneous 
combustion •••••••••••.•• 10 4 44 22 19 14 
46. Milk and cherries 
should never b~ eaten 
together••••••••••••••• 10 3 63 21 0 - 13 
47. A negro's skull is 
much thicker than a 
white man's skull •••••• 3 9 5o 35 2 12 
48. Wetting the hair to 
make it lie down rots 
the hair••••••••••••••• 4 7 67 17 4 11 
49. If you sing before 
breakfast, y011 wi.1l 
cr.y before supper •••••• 4 7 79 7 1 ~}. 
50. One should not drink 
milk when they have 
lobster or crabmeat •••• 7 3 53 34 1 10 
(concluded on the next page) 
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Table 26.· (concluded) 
Percentage Frequency of Responses 
Grade 9 - Girls 
Num- Biological Science Mis- True Some- False Don't Don't Totals of 
ber conceptions Having times Know Under- Columns 
Same Implication True stand 3 ... 5 4 ... 6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 1'11) 1(12) 1(13 I (14) 
51. Lobster is poisonous 
if eaten at a meal 
with ice cream ••••• , •••• 4 l 68 23 2 5 
52. "Darning needles" sew 
up one's mouth. •·• ••••• • 3 2 82 6 5 5 
53. A boil on the neck 
purifies the blood ••••• 2 3 56 28 10 5 
54. Qysters Should not be 
eaten in any month 
which does not have 
an "R" in it ••••••••••.• 3 2 64 15 15 5 
55. Rain makes children 
grow £aster•••••••••••• 1 2 84 9 3 3 
56. An expt!ctant mother 
can make her child 
beautiful b,y looking 
at beautiful works 
of art ••••••••••••••••• 1 l 93 4 l 2 
51. If you breathe deeply, 
you~l never catch 
a cold •••• !. •••••••.••••• l l 79 16 2 2 
58. People who sleep with. 
the moon shming on 
them 'Will become 
craz.1•••••••••••••••••• 1 0 87 8 2 l 
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The data in Table 26 :Indicate that the per cent of ninth grade girls 
subscribing to certain biological science misconceptions having some 
implication for the behavior of children ranges from l to 91 per cent. 
Fifty per cent or more of the girls subscribe to 17 of the 56 biological 
science misconceptions having some implication for the behavior of 
children listed in Table 26. 
Prevalence of certain biological science miseonc~tiins having som~ 
:implication for the behavior of tenth grade bQYs.- Table 27, which 
follows, shows the percentage frequency of the responses to certain 
biological science misconceptions having some implication for the 
behavior of tenth grade boys. Column 13 of Table 27 shows the totals 
of the percentage frequencies of the "true" and 11sometim.es true" 
responses. The misconceptions are arranged in descending order from 
the most prevalent to the least prevalent on the basis of the totals in 
column 13 o£ Table 27. 
Table 27. Prevalence of Certain Biol.ogical Science Misconceptions Havjng 
Some Implications for the Behavior of Tenth Grade Children. 
-
Percentage F.r~ency of Responses 
Grade 10 - Boys 
Num- Biological ScienceMis- True Some- False Don't Don't Totals 
ber conceptions Hav:ing times Know Under .. Column 
of 
s 
Same Implication True stand 3-5 ~ 4 
B G B G B G B G B G B G 
111 ( 2)' 1(3} ll4} 1(5} 1(6) l7} I (8} (9} 10) 11) 12) 1(~3) l(lb ) 
l. Fat people are jol:cy 
people•••••••••••••• 4 79 12 4 0 83 
2. When a living thing 
dies, all the cells 
are dead•••••••••••• 56 10 24 8 l 66 
(continued on the next page) 
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Table 27 • (continued) 
Percentage Frequency of Responses 
Grade 
Num- True Some- False Don't Don't Totals 
ber Biological Scimce tis- times Know Under- Column 
conceptions HaVing True stand 3·5 4-Some Implication B G B G B G B G B G B G 
of 
s 
6 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) lfl2) 1(13' (14 ) 
3. WCID.en with red hair are 
quick tempered. •••••••• 4 S7 2k 12 0 61 
4. Everyme bas gEilius of 
a certa:tn sorli1 the 
problem is to f:tnd out 
what it is••••••••••••• lt4 17 12 l6 8 61 
s. ' A tapeworm eats so mach 
of its victim's food 
that the vict:lm is 
al~s ~·••••••••• 16 11 21 20 ~a S6 
6. The grasp of a large 
octopus is unbreakable 
by' a strong man •••••••• 36 20 J.8 26 2 S6 
7. If me does not scratch 
a mosquito bite, it 
will stop itching•••••• 30 26 31 lO l S6 
-a. Ari:3' pl\rsical or mental 
disease can be produced 
by thinking too much 
aboat it••••••••••••••• 17 3S 32 l3 1 S2 
9. All anjmals are born 
'llith the skUls and 
lm01dedge neeessarr to 
keep them alive•••••••• 38 l4 39 a 0 S2 
J.G. A man falling from a 
great height 1fill al•. 
ways be dead before he 
hits the ground•••••••• 13 36 38 8 1 Sl 
(continued on the next page) 
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Table 27-. (continued) 
Percentage Frequency of Responses 
Grad~ 10 - Boys 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Same Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) {3) (4) (5) (6) (7) (8) (9) (10 11) 1(12) IC13 (14 ) 
u. .Animals can see in com-
plete darkness •••••••• 8 !a. 36 10 l 49 
12. Children sometimes in-
herit characteristics 
from a previous wife of 
their father ••••••••••• 31 16 31 11 7 49 
13. Lang slender hands are 
an indication of an 
artistic nature •••••••• 8 40 32 16 4 48 
14. Bulls are made angry by 
the sight of ~g 
red•••••••••••••••••••• 23 2~ 43 6 1 48 
1$. I£ animals acquire an 
unusualq beav.y coat 
of £ur, that fact fore-
tells a severe. ll'inter •• 14 32 33 18 1 46 
16. Lichens or, moss will 
always grow on the 
north side of trees •••• 27 17 2$ 24 4 44 
17. Bloodhounds will attack 
those they are h'Wlting. 12 32 23 30 1 44 
18. Snakes can be cba:mned 
b.1 music••••••••••••••• 22 2l 40 J.6 0 43 
19. All great artists and 
musicians are bigh:cy' 
temperamental•••••••••• 6 33 39 14 6 39 
(continued on the next page) 
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Table 27 • (continued) 
Percentage Frequency of Responses 
Grade 10 - Boys 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Having Some times Know Under- Column 
Implication True stand 3·5 4-
of 
s 
6 
B G B G B G B G B G. B G 
(1) (2) (3J (4) (5) (6) (7) {8) (9) (u)' 11) (12) 1(13' (14 ) 
20. Women possess a power 
of intuition absent 
in men ••••••••••••••••• 17 21 2l 29 J.1 36 
' 
21. The behavior of certain 
animals is more reli-
able in predicting the 
weather than is the -
U. s. Weather Bureau •• • 9 28 47 12 2 31 
22. Sea gulls circling in 
large numbers mean that 
stormy weather is 
coming••••••••••••••••• 14 22 32 30 1 36 
I 
23. The human race was 
descended from monke,ys. 29 2 32 33 2 31 
24. Finger pr:ints can be 
changed by using acid •• 23 6 48 19 2 29 
25•· Good people usually 
die young •••••••••••••• 3 26 56 13 1 29 
26. A heavy growth of hair · 
on a person 1 s chest and 
limbs indicates great 
p~sical strength •••••• 5 24 55 14 0 29 
27. A perscn 'With a jaw .. 
that sticks out is 
usually a very forcef'u.l 
~7 person••••••••••••••••• l 48 21 2 28 
(continued on the next page) 
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Table 27 • (continued) 
Percentage Frequency of Responses 
Grade 10 .... :&ys 
Num- Biological Science Mis- True Some- False Don't Don't Totals of 
ber conceptions Having times Know Under- Column 
Same Implication True stand 3-5 4-
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) 1(12) (13 (14 ) 
28. One who has had a 
cucumber salad should 
never finish with a 
dish of ice cream •••••• 10 14 36 .32 2 24 
29. A negro•s skull is 
much thicker than a 
white man's skull •••••• 8 16 33 !&]. 0 24 
30. One who has thin and 
tight~ drawn lips is 
likeq to be st:ingy 
with his mone.r••••••••• 1 22 .51 24 1 2.3 
" 
.31. The blood is the 
carrier of.hereditar.y 
characteristics •••••••• 16 6 !&]. 24 10 22 
32. It is possible tQ over-
come seasickness by 
Sllcking a lemon for its 
juice•••••••••••••••••• 12 10 l4 60 2 22 
33. If you carry an 
umbrella, it is not as 
1ike:cy to rain as it is 
if you do not carry the 
umbrella••••••••••••••• .5 16 68 .5 2 21 
34. Persons with exceeding~ 
high foreheads are aJ.-
ways possessed of re-
markable intelligence •• 
.5 ~6 61 1.5 1 21 
.3.5. Fish is a brain food ••• 1.5 2 .57 20 4 17 
(continued on the next page) 
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Table 27. (continued) 
Percentage Frequenc~ of Responses 
Grad~ 10 -Boys 
Num- Biological Science Mia- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Some Impl~catiGn True stand 3 ... 5 4-
of 
s 
6 
B G B G B G B- G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) [(12) {13' (14 ) 
36 .. A person l'fith a small 
ch:in is usua.J.:cy' a timid 
person••••••••••••••••• 2 13 49 31 3 l> 
37. The dyes used £or 'EasteJ 
eggs are poisonous ••••• 8 7 6o 22 l 1$ 
38. Getting out o£ be~ on 
the wrong side, makes a 
person irritable and 
disagreeable ••••••••••• 3 12 80 3 l 15 
39. Tobacco aShes on a oar-
pet help to keep moths 
out o£ it •••••••••••••• 10 4 31 52 l 14 
40. Alcoholics sometimes 
die or spontaneous . 
combustion ••••••••••••• 8 6 63 13 10 14 
hl. A bat will tey to £J:y 
into a girl•s hair ••••• 4 9 73 u l 13 
-42. The stomach is below 
the waist line••••••••• 10 2 82 3 l 12 
43. The future can be read 
by the l:ines in tJ,.e 
hand••••••••••••••••••• 3 8 81 6 0 ll 
44. I£ you sing before 
breakfast, you will cry 
before supper •••••••••• l 10 19 8 0 11 
45. Wett:ing the hair to 
make it lie dawn rots 
the hair••••••••••••••• 5 5 62 2 1 10 
(?ontmued on the next page) 
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Table 27. (continued) 
Percentage Frequency of Responses 
Grade 10 - Boys 
Num- Biological ScienceMis• True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Some Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 11) !(12) IC13' ! (14 ) 
46. One should not drink 
milk lfhen they have 
lobster er crabmeat •••• 4 6 45 38 5 10 
47. Milk and cherries 
should never be eaten 
together••••••••••••••• 4 $ 67 20 2 9 
' 
48. Lobster is poisonous if 
eaten at a meal with 
ice cream •••••••••••••• 4 4 6$ 24 2 8 
49. People born under the . 
:lni'luence of certain 
stars show this :influ-
ence en their charac-
terse•••••••••••••••••• 0 8 66 2.3 2 8 
5o. Breaking a looldng glasf 
means that a tragedy 
soon will occur •••••••• 2 6 89 3 0 8 
51. Ra:in makes children 
grow faster ••••.••••••• • 4 3 80 lO 2 7 
$2. Some snakes have a , 
. 
stinger at the end of 
the tail••••••••••••••• 6 l 68 22 l 7 
53. A boil on the neck 
purifies the blocd ••••• 4 .3 69 18 4 7 
54. If you breathe deeply, 
you will never catch 
a cold••••••••••••••••• 2 .3 71 24 l 5 
(concluded on the next page} 
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Table 27 • (concluded) 
Percentage Frequency of Responses 
Grade 10 - Boys 
Num.- Biological Science Mis- True Some- False Don•t Don't Totals 
ber conceptions Having times Know Under- Columne 
Some Implication True stand .3-$ 
B G B G B G B · G B G B 
(1) (2J (3} (4) (5} (6) (7) (8) '(9. 10) ll 12 13) 
5$. An expectantmother 
can make her child 
beautiful by looking i I 
at beautiful works I 
of art•••••••••••••• 2 2 9.3 3' 0 4 
I I 
56. People who sleep with I I 
the moon shining on I 
I 
them ll'i.ll become ' 
' 
crazy •••• •·•• ••••• ••• 2 2~ 86 10 0 4 
I 
57. ' I Oysters should not 
be eaten :in acy 
month which does 
not have an "R" 
in it ••••••••••••••• l l 81 8 8 2 
' 
58. "Darning needles" I I 
sew up one • s mouth •• l 01 84 4 9 l 
. 
The data m Table 27 indicate that the per cent of tenth grade boys 
subscribing to certain biological science misconceptions hav:ing some 
implication for the behavior of cbildreh ranges from l to 83 per cent. 
Fifty per cent or more of the boys subscribe to 10 of the 58 biological 
science misconceptions having some implication for the behavior ot 
children listed in Table 27. 
Prevalence of certaln. biological science misconceptions hav:ing some 
;mPlication for the behavior of tenth ~ade girls.-- Table 281 Which 
b 
G 
{14) 
of 
132 
follows, shows the percentage frequency of the resp~ses to certain 
biological science misconceptions having some implication for the 
behavior of tenth grade girls. Column 14 of Table 28 shows the totals 
of the percentage frequencies of the "true" and "sometimes 11true" 
responses. The misconceptions are arranged :In descendmg order from the 
most prevalent to the least prevalent on the bamis of the totals :in 
Column 14 of Table 28. 
Table 28. Prevalence of Certain Biological Science Misconceptions Having 
Sane Implication for the Behavior of Tenth Grade Children. 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num.- Biological Science Mis-
ber conceptions Having 
Some Implication 
True Some- False · Don't 
times · Know 
True · 
Don't Totals of 
Under- Col\ti.ttns 
stand 3-S 4.-6 
{1) (2] 
1. Fat people are jo~ 
people•••••••••··~·•• 
2. Women with red hair 
are quick tempered 
3. When a living thing 
dies, all the cells 
are dead•••••••••••• 
4. . A tapeworm eats so much 
of its victim's food 
that the victim is 
always hungr.y •••••••••• 
.5. ..An:bnals can see in com~ 
plete darkness ••••••••• 
6o Everyone has genius of 
a certain sort, the 
problem is to find out 
what it is ••••••••••.••• 
B G B G "B G B G 
l3J 1{4l {SJ {o) { 7> ( 8) (91(10 
lO 80 8 1 
70 101 
I 
I 
64 6 13 
$8 I 
I 9 20 10 
6 26 8 
j 
49 7 2l: 
(continued on the next page) 
B G B G 
11 ( 12} 13} { l4J 
0 90 
0 7S 
l 70 
2 67 
0 6.5 
8 64 
1.33 
lfable 28. ( cc.ntinued) 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Havmg times Know Under- Column 
Some Implication True stand ) ... , 4 ... 
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) ()J (4) (5) (6) (7) (8) (9) (10 11) 1(12) ;{13 (14 ) 
7. Long slender bands are 
an indication of an 
artistic nature ••••••• ll 52 21 15 0 63 
B. The grasp of a large 
octopus is unbreakable 
by a strong man •••••• •· 32 26 14 18 9 56 
9. Bulls are made angry 
by the sight of any-
thing red••••••••••••• 36 22 36 5 0 58 
10. Any p~sical or mental 
disease can be produced 
by thinking too much 
about it•••••••••••••• 1.3 44 25 15 ·2 51 
u. All animals are bom 
.with the sldJ.ls and 
knowledge necessar.v: to 
keep them alive. · 38 19 34 8 ·o 51 
12. A man falling :from a 
great height will al-
ways be dead before he 
hits the ground ••••••• 15 39 31 14 0 54 
. 
1.3. Wom~ possess a power 
of intuition absent in 
men••••••••••••••••••• 24 2.3 11 26 15 47 
J.4. Snakes can be charmed 
by music •••••••••••••• 21 25 29 26 0 46 
15. If one does not scratch 
a mosquito bite, it 
will stop itching ••••• 32 14 21 29 3 46 
(continued on the next page) 
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Table 28. (continued) 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num- Biological Science Mis-· True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Some Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2} (3) (4) (5) (6) (7) (8) (9) (10 1'11) 1(12) !(13' : (14 ) 
16. Bloodhounds -will attack 
those they are J:mnt:ing. 15 30 23 30 l 4$ 
17. All great artists and 
musicians are hi~ 
25 temperamental •••••••••• 6 39 27 2 45 
18. I! animals acquire an 
unusually heavy coat .of 
fur, that fact fore-
tells a severe wmter •• 17 27 21 26 2 44 
19. The stomach is below 
the waist lme. 39 l 55 4 0 bO 
20. Sea gulls circl:ing in 
large numbers mean that 
sto~weather is 
comillg ••.••• •••••••••••• 17 2.3 22 .37 0 bO 
-
21. Children sometimes in-
herit characteristics 
fran a previous wife of 
their father ••••••••••• 20 17 44 l3 5 37 
22. The behavior of certain 
animals is more reliablE 
in predictdmg the 
weather than is the 
U.s. Weather Bureau •••• 10 25 5.3 8 3 35 
23. The human race was 
deecended from monkeys. 30 l 30 38 0 31 
24. Good people usualzy 
die young •••••••••••••• 0 31 64 5 l 31 
( ccntinued on the next. page) 
Table 28. (ccntinued) 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num- Biological ScienceMis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column Sane Implication True stand J ... s 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 1111) 1_(12) 1(13' I C14 ) 
25. Lichens or moss will 
always grC1W en the 
north side or trees •••• 22 9 28 35 5 .31 
26. A persQil with a jaw 
that sticks out is 
usually a very forceful. 
person•••••••••••···~·· 3 27 53 14 2 .30 
zr. A heavy growth of hair 
on a person • s chest and 
limbs indicates great 
p~sical strength •••••• 5 25 !t6 22 1 .30 
28. A bat will try to :fly 
into a girl's hair ••••• l.3 16 4.3 27 0 29 
. 
29. Fish is a brain food ••• 28 l .39 28 3 29 
.30. It is possible. to over-
come seasickness by 
sucking a lemon for its 
juice ••• ••·• •••••••••••• 1.3 15 17 55 0 28 
.31. The blood is the 
carrier o£ hereditar,y 
characteristics •••••••• 17 9 .35 28 10 26 
.32. I£ you carry an 
umbrella, it is not as 
like:cy to rain as it is 
if you do not carry the 
umbrella ••••••••••••••• 4 20 68 5 2 24 
(ccnt:inU3d on the next page} 
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Table 28. (continued) 
Percentage Frequency of Responses 
Grade 10 - G:irls 
Num- Biological SciEilce Jlis- True Some- False Don't Don't Totals 
ber conceptions Ha:ving times Know Under- Column 
Some 1:11plication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) {3} (4) (5) (6) (7) (8) (9) (10 ~11) [(12' {13' (14 ) 
33. People born under the 
influence of certain 
stars show this influ-
ence in their charac-
ters ••••••••••••••••••• 4 19 63 ll 2 2.3 
.34. Getting out of bed on 
the 1'fl'ong side, makes 
a person irritable and 
disagreeable ••••••••••• 7 16 72 4 0 2.3 
.3.5. The dyes used fer :Ea.stez 
eggs are poisonous ••••• 10 ll 61 17 0 21 
.36. Some snakes have a 
stinger at the end o£ 
the tail••••••••••••••• 16 4 50 29 0 20 
.37. One 'Who has had a 
cucumber salad. should 
never finish with a 
dish of ice cremn •••••• 1.3 6 42 .3.5 2 19 
.38. One who has thin and 
tightly drawn lips is 
likely to be st:ingy 
with his money ••.•••••••. 1 18 64 1.5 1 '19 
39. A person with a small 
ch:in is usually a M.mid 
person ••••••••••••••••• 1 17 51 29 l 18 
40. Finge~ prints can be 
changed by using acid •• 9 7 47 .3.5 1 16 
(continued on the next page) 
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Table 28. (continued) 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num- Biological ScienceMis- True Some- False Don't Don't Totals 
ber conceptions Having times Know Under- Column 
Same Implication True stand 3-5 4-
of 
s 
6 
B G B G B G B G B G B G 
(1) (2) {JJ (4) (5) (6) (7) (8) (9) (10 '11) 1(12) (13 (14 ) 
!a.. Persons with exceeding~ 
high foreheads are al-
ways possessed of re-
markable intelligence •• 3 13 60 22 0 16 
42. Tobacco ashes on a car-
pet help to keep moths 
out of it •••••••••••••• n 4 32 51 1 lS 
/ 
43. A negro t s skull is Dlllch 
thicker than a White 
man's skull •••••••••••• 5 9 43 42 0 l4 
hh. If yon sing before 
breakfast~ you will cry 
before supper ••••••••• a 3 ll 75 8 2 l4 
45. Breaking a looking 
glass means that a 
trageey- will soon oacur. 1 12 81 s 0 13 
46. The future can be read 
by' the lines in the 
hand••••••••••••••••••• 4 9 ~, ll 0 13 
47. One should not drink 
millt when they have 
lobster or crabmeat., •• , 6 S7 .31 0 ll 
48. Alcoholics sometimes diE 
oi' spontaneous combus-
tion ••••••••••••••••••• 8 3 48 2S 15 11 
49. Lobster is poisonous 
if eaten at a meaJ. With 
ice cream$••••••••••••• 7 2 66 22 2 9 
(concluded on the next page) 
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Table 28. (concluded) 
Percentage Frequency of Responses 
Grade 10 - Girls 
Num- Biological Science Mis- True Some- False Don't Don't Totals 
ber conceptions Hav:ing times Know Under- Column 
Sane Implication True stand 3·5 4 
of 
s 
--6 
B G B G B G B G B G B G 
(1) (2) T3J (4) (5) (6) (7) (8) (9) (10 11) 1(12) IC13 (14 ) 
5o. Raiil makes children 
' grow£aster •••••••••••• 8 l 80 ll 0 9 
51. Oysters should not be 
eaten in ~ mont~ 
'Which does not have an 
fiRII in ite••••••••••••• 6 0 66 9 17 6 
52. If~you breathe deep~~ 
you will never catch 
a cold••••••••••••••••• 0 5 73 19 1 5 
53. Wetting the hair to makE 
it lie down rots the 
hair••••••••••••••••••• l 3 69 26 0 4 
. 
54. Milk and cherries 
should never be eaten 
together••••••••••••••• l .3 66 30 0 4 
55. "Darning needles" sew 
up one's mouth••••••••• l 2 86 2 8 3 
56. People who sleep with 
the 1n.oon sh:ining on 
them will become 
erazy •••••••••••••••••• 1 l 84 12 l 2 
57. A boil on the neck 
purifies the blood ••••• 2 0 63 32 2 2 
58. An expectant mother 
can make her child 
beautiful by looking 
at beautiful works 
of art ••••••••••••••••• l 0 89 . 9 0 l 
,·~ 
The data in Table 2S indicate that the per cent of tenth gra.de;gfrl.s 
'~ 
subscribing to certain biological science misconceptions having some 
implication for the behavior of children ranges from 1 per cent to 90 
per cent. Fifty per cent or more of the girls subscribe to 12 of the 5S 
biological science misconceptions having some implication for the behavior 
of children listed in Table 2B. 
Differences of the 11true 11 and "sometimes true" responses of ninth and 
tenth grade boys to certain physical science misconceptions having serious 
implication for the behavior of children.-- Teachers would be interested 
in knowing the items which increa-se in prevalence from the ninth grade to 
the tenth grade. As children mature and their experiences increase, many 
of the unfounded beliefs of early childhood will be corrected; hot~ver 
if the misconceptions persist, definite attenpts should be made in the 
classroom to correct these misunderstandings. It is here that the school 
can contribute to the speeding up of this correction process. For.ex-
ample, many unfounded beliefs could be, grouped within units of mrk and 
emphasis could be ~laced upon them. Such misconceptions as "air has no 
weight" and 11 an object weighs more in water than out of water" sliould 
be eliminated. These would involve a study of Archimedes' principle, 
buoyancy, density and water displacement, but all of these topics are 
part of the regular science course of study. Discovery by the pupil, 
through experiments, that one of his beliefs was unfounded, produces a 
lastihg effect which will never be lost. 
The tables suggest that more researc~ is necessary in this particu-
lar area. It would be interesting to know, for example, why the miscon-
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ception 11air has no weight 11 increased 10 per cent among boys in the tenth 
grade and increased 19 per cent among girls in the tenth grade1 
Within the inventory forms, the "sometimes' true 11 choice was given to 
the pupils to provide for the normal reactions of those children who are 
usually reluctant to make definite commitments about controversial items 
within an inventory. 
Table 29, which follows, shows the percentage frequencies of the 
combined 11true 11 and "sometimes true" responses to certain physical science 
misconceptions having serious implication for the behavior of ninth and 
tenth grade boys. Column 7 of Table 29 shows the percentage difference of 
the increase or the decrease in the prevalence of certain physical science 
misconceptions having serious implication for the behavior of ninth and 
tenth grade boys. An increase in the prevalence from the ninth to the 
tenth grade is indicated by a plus sign, and a decrease in the prevalence 
from the ninth to the tenth grade is indicated by a minus sign. The mis-
conceptions are arranged in descending order, from the most prevalent to 
the least prevalent, on the basis of the percentage frequencies of the 
combined 11true 11 and "sometimes true" responses to certain physical science 
misconceptions having serious implication for the behavior of children 
made by ninth grade boys. 
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Table 29. Differences of the "Truen and nsometim~s Truett Responses of 
Ninth and Tenth Grade Pupils to Certain PQ1sical Science 
Misconceptions Having Serious Implication for the Behavior 
of Children. 
Percentage Frequency 
of Responses 
Item Physical Science Grade 9 Grade 10 Difference!! 
Misconceptions Boys Boys Between Num- Having Serious Columns ber 3 and 5 Implication True and True and 4 and 6 Sometimes Sometimes 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
1. When tobacco smoke is blown 
through a handkerchief~ the 
yellow mark produced is due 
to nicotine •••••••••••••••••• 75 so + ; 
2. Gasoline burns in the liquid 
state•••••••••••••••••••••••• 75 70 -; 
3. Cream is heavier than milk ••• 71 57 -:u. 
4. ~ater al~s boils at the 
swne temperature ••••••••••••• 64 51 -l3 
. 
'5. During the winter~ it is 
colder near the ocean than it 
is a~ from the coast ••••••• 56 45 -n 
6. !There is al:wa.ys a calm before 
~ sto~•••••••••••••••••••••• 53 53 0 
7. !Water with minerals dissolved 
~ it is 4angerous to drink •• 51 46 -; 
s. ~e almanac can predict the 
~ather conditions each d~ 
~or a whole year in advance •• 51 42 -9 
9. ~he turning of the hands back-
~rd on a watch damages it ••• 46 46 0 
10. ~ rising barometer indicates 
~to~ weather ••••••••••••••• 45 38 -7 
(continued on the next page) 
Table 29. ( ct!lntinued) 
Percentage Frequency 
of Responses 
Item P~sical Science Grade 9 Grade 10 Di:f.terencee Between 
Num- Misconceptions Boys Boys Columns 
ber Having Serious 3 and 5 Implication True and True and 4 and 6 Somet:Unes Sometimes 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
u. Water drunk .from a wash stand 
.faucet is not as pure as water 
drunk .from a kitchen faucet •• 4$ 3S -10 
12. A burn £rom boiling water is 
more severe than one .from 
steam•••••••••••••••••••••••• 44 46 -to2 
13. Oil is heavier than water •••• 43 ss +12 
14. The sun moves £rom one point 
in the sq to another during 
42 the d~····· .. ••• ••.... •••••• 22 -20 
15. The needle of the compass 
po:lnts to the north geographic 
pole•••••••••••••••••••••••••· 39 5e .fl-7 
16. I£ it rains before Geven 
o•olock, it Will clear by 
eleven o'clock••••••••••••••• 38 4o +2 
. 
17. North is always up, and south 
is always down••••••••••••••• 38 16 +7 
18. The ground cannot be used as 
an electrical conductor •••••• 36 30 
-6 
19. Sea water never freezes •••••• 36 38 +2 
20. Thunder comes before the 
lightning•••••••••••••••••••• 3$ 3S 0 
(continued on the next page) 
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Table 29. (continued) 
Percentage Frequency 
. of Responses 
Item P~sical Science Grade 9 Grade 10 Differences 
"Misconceptions Boys Boys Between· Num- Having Serious Columns ber Implication True and True and 3 and S 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) . (4) (S) (6) (7) (8) 
21. A light colored radiator 
warms a room quicker than a 
dark colored one••••••••••••• 34 36 +2 
22. Lightning lli.ll not strike an 
automobile••••••••••••••••••• 32 29 -3 
23. You cannot lift something 
that weighs more than you do. 30 23 -7 
24. Lightn:tng never strikes twice 
in the same place •••••••••••• 29 2S -4 
2$. Gasoline is heavier than 
water•••••••••••••••••••••~•• 29 19 -J-0 
26. Thunder is harmfql••••••••••• 27 23 -4 
27. All kinds of wood will float 
in water ••••••••••••••••••••• 24 23 -1 
28. Heat and temperature' mean the 
same thing••••••••••••••••••• 24 2l -3 
29. Hard water is dangerous to 
drink ••.•••••••••••••••••••••• 22 22 0 
30. The greater part o:f an ice-
berg floats above water •••••• 22 10 
-l2 
31. It fur coats were wom inside 
out, one woal.d :feel colQ.er 
in them •••••••••••••••••••••• 17 2h +7 
(concluded on the next page) 
Table 29. (concluded) 
Percentage Frequency 
of Responses 
Item Peysical Science Grade 9 Grade 10 Differencee 
Misconceptions Boy-s Boy-s Between Num- Having Serious Columns ber Implication True and True and 3 and 5 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
32. The sun goes around the 
earth •.••••••.••••••••••.••••• •• 15 6 
-7 
:n. Dirty water cannot be made 
pUl•e••••••••••••••••••••••••• 13 12 -1 
34. Air has no weight•••••••••••• 12 22 +10 
35. hi. object weighs more in 
water than out of 
water•••••••••••••••••••••••• 12 22 +10 
36. Sound travels faster than 
light •••••••••••••••••••••••• lO J.4 +4 
37. A thunder storm can cause 
milk to turn sour •••••••••••• 9 6 -1 
38. The Sllll is very small compared 
to the earth••••••••••••••••• 4 6 +4 
39. There is a pot of gold at the 
end of the rainbow ••••••••••• 3 2 -1 
The data in Table 29 show that 1.3 of the .39 physical science 
misconceptions having serious implication for the behavior of children 
increase in prevalence :f.'rom the ninth grade to the tenth grade. The 
percentage increase of the prevalence of these 1.3 misconceptions ranges 
from 2 per cent to 17 per cent. Twenty-two of the .39 physical scien,ee-
misconceptions having serious implication for the behavior of children 
listed in Table 29 shcnr a decrease in prevalence from the ninth grade 
to the tenth grade. The percentage decrease of the prevalence of these 
22 misconceptions ranges from 1 per cent to 20 per cent. Four miscon• 
ceptions show no change in prevalence between the ninth and the tenth 
grade. 
Differences of the "true" and "sometimes true11 responses of ninth 
. 
and tenth grade pt:ls to certain physical science misconceptions havms 
serious implication for the behavior of children.- Table .30, 'Which 
follows, shows the percentage :frequencies of the combined "true" and 
- . 
11sometimes true" responses to certam physical science misconceptions 
having serious implication for the behavior of ninth and tenth grade 
girls. Column 8 of Table .30 shows the percentage difference of the 
increaee or the decrease m the prevalence of certain peysical science 
misconceptions having serious implication for the behavior of ninth and 
tenth grade girls. An increase in the prevalence from the n:inth to the 
tenth grade is indicated by a plus sign, and a decrease in the prevalence·· 
from the ninth to the tenth grade is indicated by a minus sign. The mis-
conceptions are arranged in descending order, .from the most preyalent to 
the least prevalent, on the basis of the percentage frequencies of the com-
b:lned "true" and ''sometimes true" responses to certa:ln plzy'sical science 
misconceptions having serious implication for the behavior of children 
made by ninth grade girls. 
Table 30. Differences of the "True" and "Sometime~ Tru.e" Responses of 
Ninth and 'l'enth Grade Pupils to Certain Plzy'sical Science 
Misconceptions Having Serious Implication for the Behavior 
of Children. 
Percentage Frequency 
" of Responses 
Item P~sieal Science Grade 9 Grade 10 Differences 
Misconceptions Girls Girls Between Num- Having Serious Colwnns ber Implication 3 and' True and True and 4 and 6 Som.etm.es Sometimes 
True True 
B G B G B G 
(1) (2) (3) (4) 
'') (6) (7) (8) 
1. Cream is heavier than milk ••• 91 79 -12 
2. When tobacco anoke is blotm. 
through a handkerchief, the 
yellow mark produced is due 
to nicotine•••••••••••••••••• 79 80 +l 
.3. Ga.soline burns :in the liquid 
state•••••••••••••••••••••••• 74 81 +7 
4. Oil is heavier than water •••• 64 44 -20 
5. During the winter, it is 
colder near the ocean than it 
is ~from the coast ••••••• 61 57 
-4 
6. There is always a calm before 
a stor.m ....................... •• 61 60 -l 
7. The almanac can predict the 
weather ponditians each d~ 
for a whole year in advance •• 57 51 
-6 
a. A bu.rn from boiling water is 
more severe than one from 
s~eam•••••••••••••••••••••••• 56 42 
-14 
' 
9· The needl.e of the compass 
po:ints to the north geographic 
pole••••••••••••••••••••••••• 56 so -6 
10. Water always boils at the 
same temperature ••• ~ ••••••••• 54 57 +3 
(continued on the next page) 
Table 30. (continued.) 
Percentage Frequency 
of Responses 
Item Pb1'sical Science Grade 9 Grade 10 Difference!! 
Misconceptions Girls Girls Between Num- Raving Serious Columns 
ber Implication True and fru.e and 3 and'5 
Sometimes Scmet:lJnes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
u. Borth is alwqs up, and south 
is always dow.n••••••••••••••• so S2: +2 
12. Thunder comes before 
lightning •••••••••••••••••••• so 42 -8 
13. Gasol:ine i-s·heavier than 
water•••••••••••••••••••••••• 47 27 -20 
14. Water with Jdnerals dissolved 
iiD it ms dangerous to 
c::J:rmk. .......................... 46 46 0 
J.S. The turning of the bauds 
backwards on a watch damages 
it ••••••••••••••••••••••••••• 1&4 48 
-P4 
16. Sound travels faster than 
light •••••••••••••••••••••••• 43 bl -2 
17. Sea water never freezes •••• •• bJ. 39 -2 
18. A rising bar001eter indicates 
sto~weather••••••••••••••• 40 46 +6 
. 
19. The san moves lrem one point 
in the sq to another point 
during the ~••••••••••••••• 36 32 
-4 
20. Lightning 11111 not strike an 
automobile••••••••••••••••••• 34 33 -1 
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Table ,30. (continued) 
Percentage Frequency 
of Responsee 
Item Pbysical Science Grade 9 Grade 10 Differencee 
Misconceptions Between Num- Having Serious Girls Girls Columns ber Implication 3 and ~ True and True and 4 and 6 Sometimes Sometimes 
True True 
B G B G B G 
(1) (2) (3) (4) (~) (6) (7) (8) 
21. You cannot lift something 
that weighs more than you 
do ••••••••••••••••••••••••••• 33 27 -6 
22. All kinds of wood will fioat 
in water ••• •• •• •• ••• •·•••·••••• 33 24 -9 
23. Lightning nev~r strikes 
twice in the same place •••••• 31 23 -a 
24. The greater part of an ice-
berg floats above ~ter •••••• 31 31 0 
2$. Water drunk fran a wash 
stand faucet ie not as pure 
as water drunk from a kitchen 
faucet••••••••••••••••••••••• 30 2$ 
-s 
26. If it rains before seven 
o'clock, it will. clear by 
eleven o'clock••••••••••••••• 30 39 +9 
27. An object weighs more in 
water· than out of water •••••• 29 2S 
-4 
28. Heat and temperature mean 
the same thing••••••••••••••• 29 lO 
-19 
29. Thunder is harmful ••••••••••• Zl 22 
-s 
(concluded on the next page) 
Table 30. (concluded) 
Percentage Frequency 
of Responses 
Item 
Pl'Ja'sieal Science Grade 9 Grade 10 Difference !I Misconceptions 
Having Serious Girls Girls Between Num- Columns 
ber l!lplication True and True and 3 and 5 Sometimes Sometimes 4 and 6 
True True 
B G B G ' B G 
{1) {2) (3) (4) {5) {6) (7) (8) 
30. A light colored radiator ·wan:u! 
a room quicker than a dark 
colored one••••••••••••••••••• 26 34 +8 
31. The san goes around the 
earth ••••••••••••••••••••••••• 2$ 2l. 
-h 
32. i'he ground. canaot be used as 
an electrical conductor ••••••• 24 27 +3 
33. Air has no weight••••••••••••• 23 42 +19 
34. Hard water is dangerous to 
~ ....••.................. 21 20 
-1 
3S. Dirty 'Water camot be made 
I 20' 18 
-2 pure•••••••••••••••••••••••••• 
36. The sun is very small 
compared to the earth••••••••• 17 12 
-s 
37. If far coats were worn inside 
out, me wOilld feel colder 
in than •••••.•••••••••••••••••• 16 l2 
-4 
38. A thunder stom can cause 
milk to turn sour••••••••••••• s 8 +3 
39. There is a pot of gold at the 
end of the rainbow•••••••••••• 2 3 +1 
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The data in Table 30 show that 12 of the 39 physical science miscon-
ceptions hav:lng serious implication for the behavior of children :increase 
in prevalence from the ninth grade to the tenth grade. The percentage in-
crease of the prevalence of these 12 misccnceptions ranges from 1 per cent 
' 
to 19 per cent. Twenty-five of the 39 pl:wsical science misconceptions 
having serious implication for the behavior of children listed in Table 30 
show a decrease in prevalence fran the ninth grade to the tenth grade. 
The percentage decrease of the prevalence of these 2S misconceptions ranges 
from 1 per cent to 20 per cent. Two misconceptions shaw no change in prev-
alence between the n:inth and the tenth grade. 
Differences of the 11true11 and tt sometimes true11 responses of ninth and 
tenth grade bozs ~o certain phYsical science misconceptions having some 
;implication for the behavior of children.- Table .31, which follows, shows 
the percentage frequencies of the comMned 11true11 and "sometimes true" 
responses to certain physical science misconceptions having some implication 
for the behaVior of ninth and tenth grade boys. Column 7 of Table .31 shows 
the percentage difference o£ the :increase or the decrease :in the prevalence 
of certain p~sioal science misconceptions having same implication for the 
behavior of n:inth and tenth grade boys. lin increase in the prevalence from 
the n:lnth to the tenth grade is indicated by a pl.us sign, and a decrease in 
the prevalence from the ninth to the tenth grade is indicated by a minus 
sign. The misconceptions are arranged in descending order, fran tre most 
prevalent to the least prevalent, on the basis of the percentage frequen-
cies of the combined "true" and "sOOJ.etimes truen responses to certain 
physical science misconceptions having some implication for the behavior 
of children made by n:inth grade boys. 
1$0 
Table 31. Differences of the "True" and "Sometimes True" Responses of 
Ninth and Tenth Grade Pupils to Oertam Plzy'sical Science 
M2sconeeptions Having Same ]nplication for the Behavior of 
Children. 
Percentage Frequency 
of Responses 
Item P~sical Science Grade 9 Grade 10 Difference! 
Num- Misconceptions Boys Boys 
Between 
ber Having Some 
Columns 
Implication Tru.e and True and 3 and 5 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
1. Water always .freezes 'When 
its temperature is reduced 
to 32 degrees Fahrenheit •••• 70 72 +2 
2. Frost is formed usually on 
the outside·of a window ••••• 63 66 +3 
3. If you can see many stars 
in the sky, we will have 
fair weather ••.•••••••••••.• •. 62 66 + 4h 
4. The sun is the center of 
the whole universe•••••••••• 61 58 -3 
5. It gets colder in direct 
proportion to the distance 
north of the equator •••••••• 57 5o -7 
6. Magnets will pick up many 
kinds of metal•••••••••••••• 55 55 0 
7. The pressure of water at the 
nozzle of a fire hose is 
greater than it is in the 
hose itself••••••••••••••••• 54 53 -1 
a. If smoke comes fran a chim-
ney, the fire is extreme~ 
hot••••••••••••••••••••••••• 51 48 -3 
9. .Artificial ice is different 
than natural ice•••••••••••• so 53 +3 
{continued on the next page) 
Table 31. (continued) 
Percentage Frequency 
of Responses 
Item P~sical Science Grade 9 Grade 10 Di:f:ferencee 
Misconceptions Boys Boys Between Num- Having Some Columns 
ber Implication True and True and 3 and .5 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
lO. Coke is dug from the earth •• 50 43 -7 
ll. The air pressure :inside the 
hou.se is different than it 
is outside. the house •••••••• 49 32 -17 
12. Ice is heavier than water ••• 48 39 -9 
13. Heavy cream is heavier than 
light cream••••••••••••••••• 47 51 +4 
14. The words force, power and 
energy mean the same th:1ng •• 45 }A 
-4 
15. Ocean waves are somet:lmes 
mountain high••••••••••••••• 43 4S +2 
16. As one goes up in the air, 
the air pressure increases •• 39 37 !;2 
17. A change in the moon is 
responsible for a change in 
the weather••••••••••••••••• 37 44 +7 
18. 1n the dry c1ean:ing process, 
clothes never get wet ••••••• 33 24 -9 
19o 'When we fan ourselves we 
cool the air around us •••••• 33 27 -6 
20. The Diesel engine is a 
gasoline engine ••••••••••••• 29 27 -2 
(continued on the next page} 
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Table 31. (continued) 
Percentage Frequency 
of Responses 
Item P~sical Science Grade 9 Grade 10 Differences 
Misconceptions Bays Boys Between Num- Having Some Columns ber Jinplication True and True and 3 and 5 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
21. Plastic materials are used 
in plastic surger,r •••••••••• 29 34 +S 
22. Dry cell batteries are 
real~ dr.r•••••••••••••••••• 26 2.$ -1 
23. 'White light is me color •••• 26 19 
-7 
24. A ring around the sun or 
moon always means rain •••••• 25 27 +2 
25. Colored water is used in 
ther.mameters•••••••••••••••• 24 1$ J) 
26. Dissolved particles cannot 
be separated from 11ater ••••• 23 24 +l 
27. Gunpol'l'der explodes upwards 
and ctrnamite explodes 
downwards••••••••••••••••••• 23 23 0 
. 
28. Ice is never colder than 32 
degrees F • or 0 degrees c., 
the freezing temperature o£ 
water••••••••••••••••••••••• 22 23 +1 
29. Because warm air rises, it 
mu3t be warm at high 
altitudes••••••••••••••••••• 18 14 
-4 
30. Fresh water is heavier than 
salt water •••••••••••••••••• 18 ll 
-7 
(concluded on the next page) 
Table .31. (concluded) 
Percentage Frequency 
of Responses 
Item P~sical Science Grade 9 Grade 10 Differences 
Misconceptions Boys Boys Between Num- Having Sbme Columns ber Implication True and True and 3 and 5 
Somet:bnes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
31. Dew comes out of the ground •• 12 8 
-4 
32. If the points of the new 
moon are tumed upward, dey 
+S weather is sure to foll01'1e ••• 7 12 
3.3. The earth is the largest 
planet ••••• • I ••••••••••••••••• 6 4 -2 
.34. The moon is as large as the 
san •••••••••••••••••••••••••• 6 10 +4 
35. The earth is bigger than the 
sun. •••••••••• .-••••••••••••••• 5 5 0 
.36. If it rains on J~ lSth (St. Swithin's day it 1¥ill 
rain for forty days 
thereafter••••••••••••••••••• 4 4 0 
37. The number of stars within 
the hal.o around the moon 
indieates the number of 
days preceding a stor.m••••••• 4 7 +.3 
.38. Tin is the same as 
aluminum ••••••••••••••••.••••• 2 3 +1 
.39· Thunder is caused when two 
stars bump together •••••••••• 2 1 
-1 
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The data in Table 31 show that l5 of the 39 physical science 
misconceptions having some :implication for the behavior of children increase 
in prevalence from the ninth grade to the tenth grade. The percentage in-
crease of the prevalence of these l$ misconceptions ranges from 1 per cent 
to 7 per cent. Twenty of the 39 physical science misconceptions having 
some implication for the behaVior of children listed in Table 31 show a 
decrease in prevalence from the ninth grade to the tenth grade. The per-
centage decrease of the prevalence of these 20 misconceptions ranges from 
1 per cent to 17 per cent. Four misconceptions show no change in preva-
lence between the ninth and the tenth grade~ 
B.ifferences of the "true" and 11san.etim.es true" responses of n:\nth am! 
' 
tenth grade girls to certain phYsical science miscono!Ptions having some 
~plication for the behavior of ch:Udren.-- Table 32, which follows, sha~rs 
the percentage frequencies of the combined "true" and "sometimes true" 
responses to certain physical science misconceptions having some implication 
for the behavior of ninth and tenth grade girls. Column 8 of Table 32 shows 
the percentage difference of the increase or the decrase in the prevalence 
of oerta:in physical science misconceptions having some implication for the 
behavior of ninth and tenth grade girls. An increase in the prevalence 
from the ninth to the tenth grade is indicated by a plus sign, and a decrease 
:in the prevalence :from the n:lnth grade to the tenth grade is indicated by a 
minus sign. The misconceptions are arranged in descending order, from the 
most prevalent to the least prevalent, on the basis of the percentage fre-
ql}.encies of the combined "tru.e11 and 11sCIIlet:imes true" responses to certain 
p~sical science misconcePtion; baYing same implication for the beh~or 
o:r children made by ninth grade girls. 
15.$ 
Table .32. Differences o:f' the "True" and "Sometimes Truett Responses o:f' 
Ninth and Tenth Grade Pupils to Certain Physical. Science 
Misconceptions Having Some !lnplieation for the Behavior o:f' 
OhUdren. 
Percentage Frequency 
of Responses 
Item Physical Science Grade 9 Grade 10 Differencee 
Misconceptions Between Num- Girls Girls Columns 
ber Having Some 3 and 5 !Jnplication True and True and 4 and 6 Sometimes Somet:bnee 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
1. Frost is formed usuaJ.ly on ' 
the outside of a window••••• 77 68 -9 
2. Artificial ice is different 
than natural ice•••••••••••• 7.$ 68 -7 
3. Water always freezes when 
its temperature is reduced 
7.$ to 32 degrees Fahrenheit •••• 6.$ -10 
4. If you can· see many stars 
in the s}Qr, we will have . 
fair weather •••••••••••.•••• • 69 68 -1 
s. The pressure of -water at 
the nozzle of a fire hose 
is greater than it is :in the 
hose itself •••• , ••••••• •• •••• 63 UL -22 
6. The sun is the center of 
the whole universe•••••••••• 63 71 +8 
7. Magnets 'Will pick up matlY' 
kinds of metal•••••••••••••• 61 69 +B 
s. If smoke c001.es from a chim-
ney, the fire is extremely 
hot••••••••••••••••••••••••• sa 49 -9 
9. Ice is heaVier than water ••• .$6 4.3 -1.3 
(continued on the next page) 
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Table 32. (continued) 
Percentage Frequency 
of Responses 
Item Grade 9 Grade 10 Differencee P~sical Science Between 
Num- Misconceptions Girls Girls Columns 
ber Having Some 
True and True and 3 and 5 Implication 4 and 6 Sometimes Sometimes 
True Tru.e 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
10. It gets colder in direct 
proportion to the distance 
north of the equator ••••••• 54 42 -12 
u. Heav.r cream is heavier than 
light cream•••••••••••••••• S2 S7 +5 
12. The air pressure inside the 
house is different than it 
is outside the house ••••••• S2 5o -2 
]J •. As one goes up :in the air, 
the air pressure increases •• 51 56 +7 
14. Ocean waves are sometimes 
mountain high••••••••••••••• 49' 53 +4 
lS. Coke is dug from the 
earth••••••••••••••••••••••• 48 48 0 
16. 'When we fan ourselves, we 
cool the air around us •••••• 44 2:7 -17 
17. The words force" power and 
energy mean the same 
thing ••••••••••••••••••••••• 37 !a. +4 
18. Colored water is used in 
ther.mameters•••••••••••••••• 32 20 
-12 
19. A change in the moon is 
responsible for a change in 
the weather••••••••••••••••• 31 36 +5 
. 
(continued on the next page) 
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Table 32. ( cont:inued) 
Percentage Frequency 
of Responses 
Item Pbysical Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- Having Some Columns ber Implication 3 and 5 True a::~.d True and 4 and 6 Sometimes Sometimes 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
20. The Diesel eng:ine is a 
gasoline engine••••••••••••• 31 26 
-s 
21. Ice is never colder than 32 
degrees F. or 0 degrees c., . 
the f'reez:lng temperature 
~f~ter•••••••••••••••••••• 30 20 -10 
22. Dissolved particles cannot 
be separated fromwater•••o• 29 34 +S 
23. 'White light is one color •••• 28 26 
-2 
24. Tn the dry cleaning process, 
clothes never get wet ••••••• 'Zl 31 +4 
25. Dry- cell batteries are 
really dry' •••• , •••••••••••••• 22 2l -1 
26. A ring around the sun or 
moon always means ram •••• eo 2l 25 +4 
27. Gunpowder explodes upwards 
and t\ynamite explodes 
downwards••••••••••••••••••• 19 ll -8 
28. Because wtmn air rises, it 
must be warm at high 
altitudes.~ ••••• •••••••••••.• 191 18 
-l 
29. The earth is the largest 
planet ••••.•• •••• •••• •••••••• 18 12 
-6 
( cmcl.uded on the next page) 
Table 32. (concluded) 
Percentage Frequency 
of Responses 
Item B~sical Science Grade 9 Grade 10 Differences 
Misconceptions Girls Girls Between Num- Columns 
ber Having Some 3 and 5 Implication True and True and 
Sometimes San.etimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
30 •. F~esh water is heavier than 
salt water•••••••·~··••••••• 17 1$ -2 
31. Plastic materials are used 
in plastio surger.f•••••••••• 17 17 0 
32. Dew comes out of the ground. 14 ll -.3 
33. The earth is bigger than 
the awn••••••••··~··•••••••• 11 9 -2 
.34. If the points of th~ new moon 
are turned upward, dry 
weather is snre to follow •••• - ll 9 -2 
35. The number of stars within 
the halo around the moon 
' indicates the number of days 
preceding a stor.m••••••••••• 8 7 -1 
36. Tin is the same as 
aluminum•••••••••••••••••·•~ 6 9 +.3 
37. If it rains on J~ 15th (St. Swithin's day it will 
. rain for forty ~e there-
after••••••••••••••••••••••• 5 5 0 
36 •. The moon is as large as the 
sun ••••••••••••••••••••••••• 4 l4 +10 
.39. Thunder is caused when two 
stars bump together ••••••••• 2 l 
-1 
The data in Table 32 show that 12 of the 39 physical science 
misconceptions hav:ing sane implication far the behavior of children in-
crease m prevalence from the n:inth grade to the tenth grade. The percent-
age increase of the prev~ence of these 12 misconceptions ranges from 3 per 
cent to 10 per cent. Twenty-four of the 39 physical science misconceptions 
having some implication for the behavior of children listed in Table .32 
show a decrease in prevalence from the ninth grade to the tenth grade. 
The percmtage decrease of the prevalence of these 24 misconceptions ranges 
from l per cent to 22 per cent. Three misconceptions show no change in 
prevalence between the nmth and the tenth grade. 
Differences of the "true" and "sometimes true~' responses of ninth and 
tenth grade boy;s to certain biological science misconceptions having seri-
ous implication for the behaVior of ehildrm.- Table 33, which follows, 
shows the percentage frequencies of the combined "true" and "sometimes 
. ' -
tru.e" responses to certa:bl biologicaJ. science misconceptions having serious 
implication for the behavior of n:blth and tenth grade boys. Column 1 of 
Table .. 33 shows the percentage difference of the increase or the decrease in 
th~ prevalence of certain biological science misconceptions having serious 
:Iinp!ication for the behavior of ninth and tenth grade boys• An :increase in 
'. 
th~ prevalence from the ninth to the tenth grade is :indicated by a plus 
sign, and a decrease 1n the prevalence fran the ninth to the tenth grade is 
in?icated by a minus si@l• The misconceptions are arranged in descending 
order, from the most prevaJ.ent to the least prevaJ.ent, on the basis of the 
percentage frequencies of the combined "true" and "sometimes true" responses 
to ~ertain biological science misconceptions having serious implication for 
the behaVior of children made by n:inth grade boys. 
' . 
160 
Table .3.3~ Differences of the "True" and "Sometimes True11 Respc:mses of 
Ninth and Tenth Grade Pupils to Certain Biological Science 
Misconceptions Having Serious Implication for the Behavior 
of Chilcb:'en. 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Difterencee 
Misconceptions Boys Boys Between Num- Having Serious Columns ber Dnplication True and True and 3 and 5 
Somet:hn.es Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
l. A rattle-enake always warns 
before it strikes••·~··••••• 84 71 -1.3 
2. Those 'Who leam slowl\v 
retain more of what they 
learn than those 'Who leam 
fast ••.••••••••••••••••••••• • 78 70 -8 
3. Those who threaten to commit 
suicide seldom do ••••.••••••• 64 64 0 
4. A barking dog never bites ••• 55 56 +l 
5. The larger the dog, the 
safer he is for children •••• 53 42 -ll 
6. When a dog is fond of a man, 
it shows that person to be 
53 55 trustworthy ••••••••••.••••••• +2 
7. A dr01m.:lng person who goes 
dorm for the third time is -
lost ••••• •••·• ••••••••••••• •• 52 52 0 
8. 'Whiskey calms the nerves ... •• 51 48 
-3 
9. Cold storage kills bacteria. 49 6o +ll 
10. Frost kills disease germs ••• 49 54 +5 
' 
ll. A weak m:ind and a strong 
back go together•••••••••••• 45 hO -5 
( cont:biued on the next page} 
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Table 3.3. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Di:f:ferencee 
Misconceptions Boys Boys Between Num- HaVing Serious Columns ber Jln.plication True and True and 3 and 5 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
12. Some mimals are as intelli-
gent as the average man ••••• 43 35 -8 
13. Cutt:ing a man• s hair often 
and short makes it grow 
thicker ••••••••••••••.•••• ·•• 42 .38 
-4 
14. Intelligent children are not 
usu~ strong•••••••••••••• 42 La. -l 
15. Snow kil2s ger:ms•••••••••••• }A La. 0 
16. Women are :t.n.rerior to men 
:in :intelligence ••••.••••••• •·• }A 43 +2 
17. Mental diseases cannot be 
cured••••••••••••••••••••••• J.a. 32 -9 
18. Bra:ins and beauty rare~ go 
together•••••••••••••••••••• liD 38 -2 
19. Bright ch:Udren are usual.:cy' 
weak and small ................ hO .36 
-4 
20. Hot lemonade will cure a 
cold•••••••••••••••••••••••• 39 .39 0 
21. The bite of most spiders is 
poisonous••••••••••••••••••• 39 20 -19 
... 
22. If a drunken man falls, he 
never hurts himself ••••••••• 38 40 +2 
(continued on the next page) 
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Table 33. (continued) 
Percentage Frequency 
of Responsee 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Boys Boys Between Num- Having Serious Columns ber Implication Tra.e and True and 3 and 5 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
23. Most men of genius do not 
enjoy vigorous health, nor 
do they live as long as the 
average••••·••••••••••••••• 37 40 +3· 
24. An adult moth eats wool ••• • 37 36 -l 
2.5. Brunettes are more trust-
wort~ than blondes •••••••• 35 37 +2 
26,. Throwing a person oft a 
dock is an almost certain 
method of teaching him to 
srrim. ••••.••••••••••••••••••• 34 34. 0 
27. Children who do very well 
on intelligence tests are 
usu~ peculiar••••••••••• 32 25 
-7 
28. Bacteria are alwqs harmful 
to man••••••••••••••••••••• 32 31 -1 
29. A person • s character can be 
~dged accurate~ b,y looking 
at his face••••••••••••••••• 29 29 0 
30. The dr:lnking of water with 
me's meals prevents the 
proper digestion of food•••• 28 23 
-5 
(continued on the next page) 
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Table 33. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differences 
Misconceptions Boys Boys Between Num- HaVing Serious Columns ber Jmplioation True and True and 3 and 5 
Sometimes Somet:bnes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
31. You are justified in feeling 
uneasy when a black cat 
crosses the path in front 
of you•••••••••••••••••••••• 25 23 -2 
32. Whiskey is good for snake 
bite ••.••..••••••••.•••••• ••• 2S 33 +8 
33. The .f'lick:ing tongue of a 
snake does the stinging••••• 22 l$ 
-7 
34. Appendicitis is the result 
of swallowing grape seeds ••• 20 s 
-15 
35. A baby knows instinctively 
~ether a man is geod or 
bad••••••••••••••••••••••••• 19 23 +4 
36. lf one wears light weight 
underwear w:inter and summer 
the year around, one will 
never catch cold•••••••••••• 19 19 0 
37. A beautiful woman never has 
~brains •••••••••••••••••• 19 18 -l 
38. Night- air is bad for you ••• • 19 . 22 +3 
39. All turtles Will bite 
people•••••••••••••••••••••• 18 14 
-4 
(continued on the next page) 
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Table 3.3. ( cootinued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Boys Boys Between Num- Having Serious Columns 
ber Implication True and True and 3 and 5 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
I 
ltD. W ak:ing a "sleep walker" will 
kill him •••••••••••••••••••• 18 1S 
-.3 
J.a.. Flowers in a room use up all 
the air••••••••••••••••••••• 17 10 -7 
42. People with greenish-gray 
eyes are less trustworthy 
than people with blue or 
brown e.yes •••••••••••••••••• 16 16 0 
43. Drunkards have so much alco-
hol in their blood that they 
are immune to :infections ••• • 15 14 -1 
44. One should feed a cold and 
starve a fever •••••••••••••• 15 25 +10 
45. If you tickle a baby you 
will cause it to stutter •••• 15 18 +3 
46. Snakes, by star:lng, can 
paralyze animals and 
humans•••••••••••••••••••••• 14 J.4 0 
47. Trees are dead in the winter 
time•••••••••••••••••••••••• l4 7 
-7 
48. Continued use of canned foods 
may cause cancer••••••••••••• 13 6 
-7 
49. The best defense against a 
snake is a horsehair rope •••• 12 12 0 
(conel.uded on the next page) 
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Table 33. {concluded) 
., 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differ.encee 
Misconceptions Boys :Boys Between Num- Hav:lng Serious Columns 
ber Implication True and True and 3 and 5 
Sanetimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
50. Oooldng a quarter { 2Sp) in ' 
mushrooms will tell it they 
4 are poieonous •••••••••••••••• ll -7 
51. If you drink three glasses of 
water every dair, you lli1l 
never have rheumatism or kid-
ne.y trouble•••••••••••••••••• ll 12 +l 
52. The time of year you were borr: 
in rel.ation to the stars de-
termines llhat you will be 
when you are older••••••••••• 8 9 +1 
53. A eat Will try to take a 
baby's breath aw~o•••••••••• 8 13. +5 
~4. 11Dyirig men go out with the 
tide11•••••••••••••••••••••••• 8 12 +4 
55. A camphor bag worn around the 
neck will drive E£Nay disease. 6 2 
-4 
56. You can tell a person is go-
ing to die if' you can hear 
the "death rattle11••••••••••• 6 10 +4 
57. Singeing the ends of the hair 
after a haircut helps to make 
it grow •••••••••••••••••••••• 6 6 0 
58. Wearing a e~per band on the . . 
wrist Will s op the crippling 4 7 +3 effects of rheumatism •••••••• 
59. Bursitis is caused from 
drin!dng too much milk ••••• • • 2 8 +6 
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The data in Table 33 show that 20 of the 59 biologica~ science miscon-
ceptions having serious implication for the behavior of children :increase 
:in prevalence from the ninth grade to the tenth grade. The percentage :in-
crease of the prevalence of these 20 misconceptions ranges from 1 per cent 
to 11 per cent. Twenty-eight of the 59 biological science misconceptions 
having serious :implication for the behavior of children listed in Table 33 
show a decrease in prevalence i'rom the n:inth grade to the tenth grade. 
The percentage decrease of the prevalence of these 28 misconceptions ranges 
from 1 per cent ~ 19 per cent. EJ:ev.en misconceptions show no change :in 
prevalence between the ninth and the tenth grade. 
!Jj.fferences of the 11tru.e11 and "sometimes true" responses of n:inth and 
tenth grade gU;ls to certain biological science misconceptions having seri-
ous :implication for the behavior of childl::e.a•- Table 34, which follows, 
shows the percentage frequencies of the combined 11true11 and "somet:imes 
tru.en responses to certain biological science misconceptions having serious 
:implication for the behavior of ninth and tenth grade girls. Column 8 of 
Table 34 shows the percentage differences of the increase or the decrease 
:in the prevalence af certa:Jn biological science misconceptions bav:ing 
serious implication for the behavior of ninth and tenth grade girls. An 
:increase :in the prevalence from the n:inth to the tenth grade is :indicated 
by a plus sign, and a decrease in the prevalence from the ninth to the 
tenth grade is indicated by a m:inus sign. The misconceptions are arranged 
) 
in descending order, from the most prevalent to the least prevalent, <!>n 
the basis of the percentage .frequ.encies of the combined tttrue" and "some-
t:iJD.es true" responses to certain biological science misconceptions having 
serious implication for the behavior of children made by ninth grade girls. 
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Table 34. Differences of the "True" and "Sometimes True" Responses of 
N:inth and Tenth Grade Pupils to Certain Biological Science 
Misconceptions Having Serious Implication for the Behavior 
of Children. 
Percentage Frequency 
of Responsee 
Item Biological Science Grade 9 Grade.lO Differences 
Misconceptions Girls Girls Between Num- Having Serious Columns ber Implication True and True and 3 and ~ 
So.met:i.mes Som.et:!mes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (~) (6) (7) (8) 
l. Those who lear.n slowly retain 
more of what they leam than 
those Who 2earn fast ••••••••• 83 76 
-7 
2. Those 'Who threaten to commit 
suicide seldom do•••••••••••• 79 S6 -23 
' 
. 3. Some animals are as intelli-
gent as the average man •••••• 69 45 -24 
4. A rattle-snake always warns 
before it strikes •••••••••.• •. 67 73 +6 
5. .A drowning person who goes 
down for the third time is 
lost••••••••••••••••••••••••• 66 70 +4 
6. "When a dog is fond of a man, 
it shows that person to be 
trustwort~.·~···•••••••••••• 62 66 +4 
7. Whiskey calms the nerves ••••• 6o 43 -17 
8. A barking dog never bites •••• 58 52 -6 
9. Cutting a man' s hair often 
and short makes it grow 
thicker•••••••••••••-'•••••••• 52 55 +3 
10. Jn adult moth eats wool ••••• ~ 47 39 -8 
ll. Hot lemonade will cure a 
cold••••••••••••••••••••••••• 46 48 +2 
(continued on the next. page) 
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Table .34. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- Havmg Serious Columns ber Implication True and True and 3 and 5 
Somet:Imes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
12. The bite of most spiders is 
poisonous••••••••••••••••••• 46 26 
-20 
1.3. Mental diseases cannot be ; 
cured••••••••••••••••••••••• 42 hl -1 
14. Cold storage kills bacteria. 41 4.3 +2 
15. The fiicking tongue of a 
snake does the stinging ••••• 41 .39 -2 
16. A person • s character can be 
judged accurately by looking 
at his face••••••••••••••••• 40 .37 
-.3 
17. Brains and beauty rare~ go 
together•••••••••••••••••••• .39. 
.36 
-3 
18. Women are inferior to men :in 
intelligence •••••••••••••••• 
.38 44 +6 
19. Yost men of genius do not 
enjoy vigorous health, nor do 
they live as long as the 
average•••••••••••••••••••••• .38 hl +,3 
20. If a drunken man falls, he 
never lmrts himself. 37 49 +12 
21. The larger the dog, the safer 
he is for children •• •·• •••••• • 
.36 4.3 +7 
(cont:inued on the next page) 
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Table 34. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differences 
Misconceptions Girls Girls Between Num- Having Serioua Columns ber Implication True and True and 3 and 5 
Somet:imes Sometimes 4 and 6 
True True 
B G B G B G 
(1) {2) (3) (4) (5) (6) {7) (8) 
22 •. Whiskey is good for snake 
bite ••••••.••••••• ••• ••••••• •• 36 .32 -4 
23. Frost kills disease ger.ms •••• .36 !a. +5 
24. Bacteria are always h2.l'lll.ful. 
to man••••••••••••••••••••••• 36 35 -1 
25. A weak mind and a strong back 
go together •••••••••••••••••• 35 30 -5 
' 
26. Intelligent chUdren are not 
usually strong••••••••••••••• 33 34 +l 
'Zl· Bright children are usuaJ.ly 
weak and small••••••••••••••• 33 32 -1 
28. Throwing a person off a dock 
is an almost certain method 
of teaching him to swim •••••• 31 28 
-3 
29· The drinking of water with 
onets meals prevents the 
proper digestion of food. •·• • • 31 .33 +2 
30. Brunettes are more trust-
worthy than blondes. •·• •••••• • 30 .36 +6 
31. 'Iou are justified in feeling 
uneasy when a black cat 
crosses the path in front of 
YOU•••••••••••••••••••••••••• .30 35 +5 
(continued on the next page) 
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Table 34. (continued) 
I 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- Having Serious Columns ber Implication True and Tru.e and 3 and ' 
Sanetimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) ") (6) (7) (8) 
32. A baby lmows instinctive:cy 
25 whether a man is good or bad. 28 
-3 
33. Night a:ir is bad £or you ••••• 24 27 +3 
34. Children who do very well on 
intelligence tests are 
us~ peculiar ••••••••••••• 23 25 +2 
35. Flowers in a room use up all 
the air•••••••••••••••••••••• 23 l5 -8 
36. A beautiful woman never has 
any brains ••••••••••••••••••• 2l 28 
-3 
31. Snow kills germs ••••••••••••• 20 25 +5 
38. Drunkards have so much alco-
hol in their blood that they 
are immune to infection ••••• o 18 l4 
-4 
39. Snakes, by staring, can para-
:cyze an:imals and humans •••••• 18 9 -9 
40. One should feed a cold and 
starve a fever••••••••••••••• ~ 17 17 0 
la.. If you tickle a baby you will 
cause it to stu~ter •••••••••• 17 17 0 
42. Trees are dead in the wmter 
time••••••••••••••••••••••••• 17 13 
-4 
(continued on the next; page) 
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Table 34. ( cont:inued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differences 
Misconceptions Girls Girls Between Num- Hav:ing Serious Columns ber Implication True and True and 3 and 5 
Som.et:imes Sometimes 4 and 6 
True True 
B G B G B G 
(1) I (2) (3) (4) (5) (6) (7) (8) 
43. 1: A cat will try to take a 
baby's breath aw~••••••••••• 16 22• +6 
-44. Waldng a 'sleep walker" 'Ifill 
kill him ••••••••••••••••••••• 16 17 +l 
4S. All turtles will bite people. 14 i2 -2 
46. People with greenish-grey 
eyes are less trustworthy" 
than people With blue or 
brown eyes••••••••••••••••••• 13 l4 . +l 
47. If one wears lightweight 
underwear :wfu:iter and summer 
the year around, one will 
never catch cold••••••••••••• 12 9 -3 
48. If you drink three glasses of 
water f!V'ery day, you 'Will 
never have rheumatism or 
kidne.y trouble••••••••••••••• 12 16 +4 
49. Wearing a copper band on the 
-wrist will stop the crippling 
effects of rheumatism •••••••• 10 10 0 
so. Continued use of canned foods 
may cause canger ••••••••••••• 10 9 -1 
(concluded on the next page) 
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Table 34. (concluded) 
Percentage Frequency 
of Responsee 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- Columns 
ber Having Serious 3 and ' Implication Tru.e and True and 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (') (6) (7) (8) 
51. Singeing the ends of the 
hair after a haircut helps 
to make it grow•••••••••••••• 9 6 -3 
. 
52. 11Dying men go out w.i th the 
tide"•••••••••••••••••••••••• 9 ll +2 
53. .Appendicitis is the result 
of swallolf:lng gt>ape seeds •••• 9 12 +3 
54. The best defense against a 
snake is a horsehair rope •••• 8 10 +2 
55. A camphor bag worn around the 
neck wiJJ. drive awsy 
disease •••••••••••• ••••••·•••• 7 4 -3 
56. The t:ime of year you were 
bom :in relation to the 
stars determines What you 
will be 'When you are older ••• 6 lJ +7 
57. You can tell a person is 
go:ing to die if you can hear 
the "death rattle"••••••••••• 4 8 +4 
. ~ 
sa. 13ursitis is caused from drink· 
ing too much milk•••••••••••• 4 2 -2 
59. Cooking a quarter ( 25,6) in 
mushrooms 11:1.11 tell i:f.' they 
are poisonous •••••••••••••••• 
.3 5 +2 
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The data in Table 34 show that 28 of the ~9 biological science 
misconceptions having serious implication for the behavior of children 
increase in prevalence from the n:inth grade to the tenth grade. The per-
centage mcrease of the prevalence of these 28 misconceptions ranges from 
1 per cent to 12 per cent. Twenty--eight of the ~9 biological science 
misconceptions having serious implication for the behavior o£ children 
listed in Table 34 show a decrease in prevalence from the n:inth grade to 
the tenth grade. The percentage decrease of the prevalence o£ these mis-
conceptions ranges from 1 per cent to 24 per cent. Three misconceptions 
show no change in prevalence between the nin~h and the tenth grade. 
Dif:t;erences o£ the 11true11 and "sometimes true" responses of ninth and 
tenth gx:ade boy~ to certain biolog:i,cal science misconce,ptions having some 
,im;elication for the behavior o,£ children.- Table 3,, which follows, 
shows the percentage .frequencies of the combined "true11 and 11sometimes· 
truen responses to certa:in biological science misconceptions having some 
implication for the behavior of ninth and tenth grade boys. Column 7 of 
Table 3' shows the percentage difference of the increase or the decrease 
in the prevalenbe of certa:in biological science misconceptions having some 
implication for the behavior of ninth and tenth grade boys. An :increase 
:in the prevalence fran. the nii).th to the tenth grade is :indicated by a plus 
sign, and a decrease :in the prevalence from the n:inth to the tenth grade 
is :indicated by a minus sign. The misconceptions are arranged in descend-
ing order, from the most prevalent to the least prevalent, on the basis of 
the percentage 'frequencies of the combined "true" and "sometimes true" 
responses to certain biological science misconceptions having some implica-
tion for the behavior of children made by ninth grade boys. 
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Table 35. Differences o.:f.' the "True" and "Sometimes True11 Responses of 
Ninth and Tenth Grade Pupils to Certain Biological Science 
Misconceptions Havmg Sane Implication for the Behavior of 
Children. 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Di.:f.'.ferencee 
Misconceptions Bo,:s · Bo.rs Between Num- Having Some Columns ber True and ~eand 3 and 5 Thlplication Stmet:imes Sometimes 4 and 6 
Tne True 
B G B G B G 
(1) 
' 
(2) (3} (4} (5) (6) (7) (8) 
l. Fat people are jolly people •• 82 83 +l 
2. The grasp of a large octopus 
is unbreak~ble by a strong 
man•••••••••••••••••••••••••• 66 56 -10 
3. Everyone has genius of a 
certain sort, the problem is 
64 to find out what it is ••••••• 61 
-3 
4. All animals are born with the 
skills and knmvledge neces-
sar,y to keep them alive •••••• 61 52 
-9 
s. If' one does not sc~ch a 
mosquito bite, it will stop 
itching•••••••••••••••••••••• 60 52 -u 
6. Arrs' physicaL or mental dis-
ease can be produced by think .. 
ing too much about it •••••••• 59 52 
-7 
7 •. Children somet:imes inherit 
characteristics :f.'rom a pre-
vious wife of their father ••• 58 49 
-9 
8. When a liVing thing dies, all 
the cells are dead ••••••••••• 57 66 +9 
9. Animals can see in complete 
darkness ••••••••••••••••••••• 56 49 
-7 
(cont:lnued on the next page) 
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Table .35. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Boys Boys Between Num- Having Some Columns ber Implication True and True and 3 and 5 
Somet:iln.es Somet:imes 4 and 6 
True True 
B G B G B G 
(1) (2) (3} (4} (5) (6) (7) (8) 
10. A man falling from a great 
height will always be dead 
before he hits the ground •••• 56 51 
-5 
11. Bloodhounds will attack those 
the.y are hunting ••••••••••••• 56 44 -12 
12. Bulls are made angry by the 
sight of anything red•••••••o 55 48 
-7 
1.3. Women "With red ha:ir are 
quick tempered••••••••••••••• 5o 61 +11 
14. If ammals acquire an unusual-
~ heav.y coat of fUr, that 
fact foretells a severe 
winter •••••.•••••• ••••• •••• ••• 49 h6 -.3 
15 •. A tapeworm eats so much of 
it'S' victim 1 s food that the 
victim is always hungry •••••• 46 56 +10 
16. Long slender hands are an 
indication of an artistic 
nature••••••••••••••••••••••• h4 48 +4 
.17. Snakes can be charmed by 
music•••••••••••••••••••••••• 4.3 4.3 0 
(continued on the next page) 
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Table 35. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Boys Boys Between Num- Having Some Columns ber Jinplication True and Tme and 3 and 5 
Sometimes Sometimes 4 and 6 
True True 
I B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
18. The behavior of certain 
animals is more reliable :in 
pre<lieting the weather than 
42 the u. s. Weather Bureau ••••• 37 -5 
19. Sea ~s circling in large 
numbers mean that stoi'ILU' 
42 weather is coming •••••••••••• 36 -6 
20. Lichens or moss Will always 
grow on the north side o£ 
trees •••••••••••••••••••••••• 36 44 +8 
21. A heavy growth o£ hair on a 
person's chest and limbs 
indicates great peysical 
strength••••••••••••••••••••• 36 29 -7 
22. The human race was descended 
from monke,ys ••••••••••••••••• 35 31 
-4 
23. It is possible to overcome 
seasickness b,r sucking a 
lemon for its juice •••••••••• 30 22 -8 
24. All great arl:iists and 
musicians are highly tempera-
men.tal. ••• •• ~ ••• , ................. 30 39 +9 
25. Finger pr:ints can be changed 
by uSing acid•••••••••••••••• 29 29 0 
(continued on the next page) 
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Table 35. ( cont:inued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differences 
Misconceptions Boys Boys Between Num- Having Some Columns ber Implication True and True and 3 and 5 
Sometimes Sometimes 4 and 6 
Tru.e True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
26. WomEn possess a power of 
intuition absent in men •••••• 29 36 +9 
27. A person with a jaw that 
sticks out ·is usu~ a very 
forceful person •••••••••••••• 28 28 0 
28. Good people usual:cy- die 
young•••••••••••••••••••••••• 27 29 +2 
29. A bat 'Will try to~ into a 
girl1 s hair•••••••••••••••••• 27 13 -14 
. 
30. One who has had a cucumber 
salad should never finish 
with a diSh of ice cream ••••• 26 24 -2. 
31. A negro' s skull is much 
thicker than a white man' s 
skulll••••••••••••••••••••••• 23 24 +l 
32. Persons With exceedingly high 
foreheads are always 
possessed of remarkable 
'intelligence ••••••••••••••••• 22 21 
-l 
33. Fish is a brain food ••••••••• 22 17 
-5 
. 
34. One 'Who has thin and tightly 
dravm lips is likely to be 
st:ingy with his money ••• ••••• 22 23 +l 
(continued an the next page) 
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Table 35. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Boys Boys Between Num- Columns 
ber Having Some 3 and 5 
. Implication True and True and 
' 4 and 6 Sometimes Sometimes 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
35. A person with a small chin is 
usually a timid person.· ••••• • 22 15 
-7 
36. Some snakes have a stmger 
at the end of the tail ••••••• 2l 7 -14 
37. Wetting the hair to make it 
lie down rots the hair ••••••• 19 10 ..,.() 
38. The blood is the carrier of 
hereditar.y characteristics ••• 19 22 +3 
39. People born under the innu-
ence of certain stars show 
this infiuence on their 
characters••••••••••••••••••• 17 8 
-9 
40. The stomach is below the 
waistline. •,• ••••••••••••••••• 17 12 
-5 
41. If you carry an umbrella, it 
is not as like]¥ to rain as 
it is if you do not car.r,y the 
umbrella ••••••••••••••••••••• 17 21 +4 
42. Tobac9o ashes an a carpet 
help to keep moths out of it. 16 14 -2 
'I 
43. The dyes used for Easter eggs 
are poisonous•••••••••••••••• 14 15 +l 
( cont:inued on the next page) 
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Table 35. (continued) 
Percentage Frequency 
of Responses 
Item Biolo~cal Science Grade 9 Grade 10 Di.f.ferencee 
Misconceptions Boys Boys Between Num- Columns ber Having Some 3 and ' Implication True and TrUe and 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
44- Getting out o.f bed on the 
wrong side, makes a person 
irritable and disagreeable.~ 14 15 +l 
45. One should not drink inilk 
when they have lobster 
or crabmeat ••••••••••••••••• 13 10 -3 
46. Milk and cherries should 
never be eaten together ••••• 13 9 -4 
47. Alcoholics sometimes die o.f 
spontaneous combustion •••••• 12 14 +,2 
48. Breaking a looking glass 
means that ·a traged;r will 
soon occur•••••••••••••••••• ll 8 -3 
49. The future 'Can be read by 
the lines in the hand ••••••• 10 ll +l 
50. I.f you sing before break-
.fast, you will cry before 
supper•••••••••••••••••••••• 8 11 +.3 
51. Oysters should not be eaten 
in a.rq month which does not 
have an 1'R" in it •••••••••• • 7 2 -5 
(concluded on the next page) 
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Table 35. (concluded) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differences 
Misconceptions Boys Boys Between Num- Havmg Some Columns 
ber Implication True and True and 3 and 5 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
52. If you breathe deeply, you 
will never catch a 
cold••••••••••••••••••••••••• 5 5 0 
53. A boil on the neck purities 
the blood•••••••••••••••••••• 5 7 +2 
54. Lobster is poisonous it eaten 
at a meal with ice cream •••.•• 4 8 +4 
55. "Darning needles11 sew up 
one's mouth•••••••••••••••••• 4 l -3 
56. People who sleep with the 
moon sh:iniing on them 'Will 
became craz.r••••••••••••••••• 4 4 0 
57. An e4q)ectant mother can 
make her child beautitul 
by look:ing at beautiful 
works of art ••••••••••••••••• 3 4 +l 
.. 
58. Ra:in makes children grow 
faster ••••••••••••••••••••••• l 7 +6 
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The data :in Table 35 show that 22 of the 58 biological science 
misconceptions having same implication for the behavior of children in-
crease in prevalence from the ninth grade to the tenth grade. The percent-
age :increase of the prevalence of these 22 misconceptions ranges from l 
per cent, to ll per cent. Thirty-one of the 58 biological ~cience miscon-
ceptions having some implication for the behavior of children listed in 
Table 35 show a decrease :in prevalence fran. the ninth grade to the tenth 
grade. The percentage decrease of the prevalence of these 31 misconcep-
tions ranges from l per cent to 14 per cent. Five misconceptions show no 
change in prevalence between the ninth and the tenth grade. 
Differences of the "t~e" and "sometimes true" respcmses of ninth and 
tenth grade ~irls to certain biological. science misconceptions hav;tng some 
implication for the behavior of children.- Table 36, which follows, 
sho~. the percentage frequencies of the can.bined "true" and "sometimes 
truett responses to certain biological science misconceptions hav:ing some 
implication for the behavior of ninth and tenth grade girls. Column 8 of 
Table 36 shmvs the percentage difference of the increase or the decrease 
in the prevalence of certain biological science misconceptions having 
same implication for the behavior of ninth and 1'!enrfih grade girls. 1m 
:increase in the prevalence from the ninth to the tenth grade is indicated 
. 
by a plus sign, and a decrease in the prevalence from the n:inth to the 
tenth. grade is :indicated by a minus sign. The misconceptions are arranged 
in descending order, from the most prevalent to the least prevalent, on 
the basis of the percentage frequencies of the combined "true" and "some-
times true" responses to certain biological science misconceptions having 
same implication for the behavior of children made by ninth grade girls. 
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Table 36. Diffe~ences of the 11True" and iiSometimes True" Responses of 
Ninth and Tenth Grade Pupils to Certain Biological Science 
Misconceptions Having Some Implication for the Behavior of 
Children. 
Percentage Frequency 
of Responses 
Item Biologibal Science Grade 9 Grade 10 Differences 
Misconceptions Girls Girls Between Num- Having Some Columns ber Jmplication True and True and 3 and 5 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
1. Fat people are jo~ people •• 91 90 -1 
' 
2. Everyone has genius o£ a -
certa:Jn sort, the problem is 
to find out what it is ••••••• 79 64 -15 
3. Animals can see in complete 
darkness••••••••••••••••••••• 73 6~ -8 
4. All animals are born with the 
skills and knowledge neces-
sary to keep them alive •••••• 73 ~7 -16 
5. When a living thing dies, 
all the cells are dead ••••••• 71 70 -1 
6. The stomach :i.s below the 
waist line••••••••••••••••••• 69 hO -29 
7o The grasp of a large octopus 
is unbreakable by a strong 
man. ••••.• • • •• •• •• • • • • • • •• • ...... 69 ~8 -11 
8. If one does not scratch a 
mosquito bite, it Will stop 
itching•••••••••••••••••••••• 68 1!6 -22 
9. Women with red hair are 
quick tempered ••••••••••••••• 65 7~ +10 
10. Bulls are made angry by the 
sight of anything red •••••••• 65 58 
-7 
(continued on the next page} 
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Table 36. (continued} 
Percentage Frequency 
of Responsee 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- Having Some Columns ber Thtplication True and True and 3 and 5 
Sometimes Somet:imes 4 and 6 
True True 
" 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
n. Long ·slender hands are an 
indication of an arlistic 
nature ••••••••••••••••••••••• 58 63 +5 
12. Any physical or mental 
disease can be produced by 
57 57 thinking too much about it ••• 0 
13. Women possess a power of 
intuition aqsent in men ••••• • 57 47 -10 
14. A tapeworm eats so much of 
its victim• s food that the 
victim is always hungry •••••• 56 67 +11 
15. Sea gulls circl:lng in large 
numbers mean that stornw 
weather is coming•••••••••••• 55 !sO -15 
16. A man falling from a great 
heigbt Tdll always be dead 
before he hits the ground •••• 54 54 0 
17. Children sometimes inherit 
characteristics fram a pre-
vious wife of their father ... 53 37 -16 
18. Snakes can be chBlml.ed by 
music•••••••••••••••••••••••• 45 46 +l 
(continued on the next; page) 
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Table 36. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- HaVi.nm Some Columns ber Implication True and True and 3 and 5 
Sanetimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
19. If an:i:mals acquire an unusu-
ally heavy coat of fur, that 
fact foretells a severe 
winter•••••••••••••••••••••• 42 44 +2 
20. Bloodhounds'will attack those 
the,y are hunting ••••••••••••• 39 4S +6 
21. A bat will try to :f'4r into a 
girl's hair••••••••••••••••• 36 29 
-9 
~ 
22. All great artists and 
musicians are highl;y' tempera-
mental .............. •·••• ••••• 36 4S +7 
23. The behavior of certa:in 
animals is more reliable in 
predicting the weather than 
the u. s. Weather Bureau ••••• 31 35 -2 
24. The hmnan race was descended 
from monkeys.-. ••• •••••• •••••• 34 31 
-3 
2S. A heavy growth of hair on a 
person 1 s chest and limbs 
indicates great physical 
strength••••••••••••••••••••• 33 .30 
-3 
26. Finger prints can be changed 
byusing acid•••••••••••••••• .32 J.6 -16 
(continued on the next; page) 
Table 36. (continued) 
Percentage Frequency 
of Responses 
' Item Biological Science Grade 9 Grade 10 Difference!! 
Misconceptions Girls Girls Between Num- Having Some Columns ber Implication True and True and 3 and 5 
Somet:iJnes Sometimes 4 and 6 
Tru.e True 
' 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
zt. If you carey an umbrella, it 
is not as likeq to rain as 
it is if you do not carey 
the umbrella••••••••••••••••• 30 24 -6 
28. Good people iuSil~ die 
young•••••••••••••••••••••••• 28 31 +3 
29. It is possible to overcome 
seasickness by sucking a 
lemon for its juice •••••••••• 28 28 0 
.30. The blood is the carrier of 
hereditar.y characteristics ••• 27 26 
·l 
31. People born under the influ-
ence of certain stars show 
this influence on their 
characters •••••••••••••••••••. 27 23 
-4 
32. Some snakes have a stinger 
at the end of the tail••••••• 27 20 
-7 
33. One who has had a cucumber 
salad should never finish 
with a dish of ice cream ••••• 27 19 -8 
1 
34. The dyes used for Easter eggs 
are poisonous•••••••••••••••• 26 2l 
-5 
35. Fish is a brain food••••••••• 26 29 +3 
( cont:lnued on the next page) 
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Table 36. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- Hav:ing Some Columns ber Implication True and True and 3 and 5 
Sometimes Sometimes 4 and 6 
·' True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
36. A person 'With a jaw that 
sticks out is usually a very 
25 30 +5 forceful person••••••••••••• 
37. Persons with exceed:ingly high 
foreheads are alvr~ 
~ossessed of remar ble · 
23 16 ' 
-7 ~telligence••••••••••••••••• 
-
38. Lichens or moss will al~s ,' 
g:rOlf on the north side of 
trees ••••••• ' .................. 22 31 +9 
39. Tobacco ashes on a carpet 
15 llelp to keep' moths out of it. 22 -7 
40. Getting out of bed on the 
wron£ side, makes a person 
irri able and disagreeable ••• 22 23 +1 
ltl. A person with a small chin is 
u~ a timid person•••••oo 20 18 -2 
42. Breaking a looking glass 
means that a tzoagedT 'Will 
20 l3 -7 soon occur••••••••••••••••••• 
43. One 'Who has thin and ti~t:cy 
drawn li~s is likeq to e 
20 19 -1 stingy mth his money ......... 
44. The future can be read by the 
lines in ~he hand•••••••••••• 16 13 -3 
45. Alcoholics sometimes die of 
~ontaneous combustion ••••••• l4 11 
-3 
46. Milk and cherries should 
never be eaten together •••.••• 13 4 
-9 
(concluded on the next page) 
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Table .36. (concluded) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differences 
Misconceptions Girls Girls Between Num- Having Some Columns ber Implication True and True and 3 and 5 
Sometimes Sometimes 4 and 6 
True True 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
47. A negro 1 s skull is much thick-
er than a 'White man • s skull •• 12 J4 +2 
48. Wetting the hair to make it 
lie down rots the hair ••••••• ll 4 -7 
49. I£ you sing before breakfast, 
you will cr.y before supper ••• ll 14 +.3 
5o. One should not drink milk 
when they have lobster or 
crabmeat••••••••••••••••••••• 10 ll +1 
51. Lobster is poisonous if eaten 
at a meal with ice cream ••••• , 9 +4 
52. "Darning needles" sew up 
one's mouth •••••••••••••••••• 5 3 -2 
53. A boil an the neck purifies 
the blood •••••••••••••••••••• 5 2 
-3 
54. Oysters should not be eaten 
:in any month 'Which does not 
have an "R" in it •••••••••••• 5 6 +1 
55. Rain makes children grow 
faster••••••••••••••••••••••• 3 9 +6 
. 
56. An e~tan.t 'mother can make 
her c · d beautiful by look:in~ 
2 1 -1 at beauti:ful. works of art. 
57. ~ou breabh:e deep~ you 
never catag a coid •••••• 2 5 +3 
58. People who sleep With the 
moon shining on them will 
become era~··••••••••••••••• l 2 +l 
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The data in Table 36 show that 20 of the 58 biological science miscon-
...,. 
captions having some implication for the behavior of children increase in 
prevalence from the ninth grade to the tenth grade. The percentage increase 
of the prevalence of these 20 misconceptions ranges from 1 per cent to 11 
per cent. Thirty-five of the 58 biological science misconceptions having 
some implication for the behavior of children listed in Table 36 show a 
decrease in prevalence from the ninth grade to the tenth grade. The per-
centage decrease of the prevalence of these 35 misconceptions ranges fran 
1 per cent; to 29 per cent. Three misconceptions show no change in preva-
lence between the ninth and tenth grade. 
Differences of the "don~t know" and "don~t understand" responses of 
~ & _... - .. .. - "' ; 
ninth and tenth grade boYs to certain phYsical science misconceptions 
haying serious implication for the behavior of children.- The u:a.on~t know" 
and "don~t understand11 choices were grouped together. Children will not 
admit o:f'bep. that they do not know, but they will s~ that they don ~t 
understand. However, so far as the need for corrections of misconceptions 
is concerned, both answers indicate that the pupils do not recognize the 
statement as a misconception. 
In acldi.tion, in the tables which follol'r, it is interesting to see 
that the percentage differences for most of the items are .small. How-
ever, it is startling t0 discover that the misconception 11gasoline is 
heavier than water11 increases 17 per cent in the tenth grade among boys 
and 13 per cent in the tenth grade among girls. 
The negative differences sh0w that fewer pupils ~n the tenth grade 
believe a misconception than did the ninth grade pupils. 
lSSa 
'While the school would like credit for this, and indeed the school 
may be an important factor; there are too Jlla.lV" variables involved to 
treat these data statisticall.7. But, each 11unusual11 difference, keyed 
' 
to its misconception, :ntq stimulate classroan teachers to experiment 
within their science unit framework. 
Table 37, which follows, shows the percentage frequencies of' the 
combined 11don•t know" and "don~t understand" responses to certain 
physical science misconceptions having serious implication for the be-
havior of ninth and tenth grade boys. Column 7 of Table 37 shows 
the percentage difference of' the increase or the decrease or the com-
bined "don*t know" and "don~t understandtt responses to these miscon-
.. .. ... ... .. ~ .... 
captions between the ninth and tenth grade boys. An increase in the 
percentag~ofrequen~y of the combined "don •t know11 and 11don •t 
"" 
understand u responses fran the ninth grade to the tenth grade is 
" indicated by a plus sign. A decrease in the percentage frequency of' 
the combined "don •t known and "don !t understand n responses from the 
.. .... ~""' 
ninth to the tenth grade is indicated by a minus sign. The miscon-
ceptions are ar:r;-anged in descending order from the highest to the 
lowest on the basis of the percentage frequencies of the combined 
"don •t know" and lldon ~t understand n responses to certain physical 
< ~ ' 
science misconceptions having serious implication for the behavior of' 
ninth grade boys. 
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Table 37. Differences of the 11Don•t Know" and 11Don•t Understand" 
Responses of N:inth and Tenth Grade Pupils to Certam Physical 
Science Misconceptions Having Serious Implication for the 
Behavior of Children. 
Percentage Frequency 
of Responses 
Item Physical Science Grade 9 Grade 10 Differencee 
Num-
Misconceptions Boys Boys Between Having Serious Columns ber Implication Don•t Know Don•t Know 3 and 5 
and Don•t and Don•t 4 and 6 
Understand Understand 
B G B G B. G 
(1) (2) (3) (4) (5) (6) (7) (8) 
1. If fur coats were wom inside 
out, one would feel colder 
36 36 in them •••••••••••••••••••••• 0 
2. A burn from boiling water is 
more severe than one from 
steam•••••••••••••••••••••••• 30 22 -8 
3. The ground cannot be used as 
an electrical conductor ••• ~ •• 26 26 0 
4. A t~under storm. can cause 
milk to turn sour •••••••••••• 2.$ 20 ... , 
-
'· 
A l2ght colored radiator 
warms a room ~cker tnan a 
dark colored one••••••••••••• 23 26 +.3 
6. Hard water is dangerous to 
d:rink ••••••••• 1 ••••••••••••••• 22 23 +1 
7. There is always a calm before 
a storm •••••••••••••••••••••• 2l 16 _,. 
a. The almanac can predict the 
weather conditions each day ' 
for· a whole year in advance •• 19 7 -12 
. 
9· The turning of the hands backward on a watch damages 
it ••••••••••••••••••••••••••• 19 18 eol 
(continued on the next page) 
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Table 37. (continued) 
Percentage Frequency 
of Responses 
Item P~sical Science Grade 9 Grade 10 Differences 
Misconceptions Boys Boys Between Num- Having Serious Columns ber Implication Don•t Know Don't Know 3 and 5 
and Don't and Don't 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
10. A rising barometer :indicates 
stormy weather ••••••••••••••• 19 20 +l 
u. When tobacco smoke is blcnm 
through a handkerchief, the 
yellow mark produced is due 
to nicotine .................... 17 , -12 
12. The needle of the compass 
points to the north geographic 
pole••••••••••••••••••••••••• 15 10 
-s 
13. 
I, 
If it ~a:ins before seven 
o• clock, it will clear by 
eleven o'clock••••••••••••••• 15 19 +4 
14.' Ga.sol:ine is heavier than 
water•••••••••••••••••••••••• 15 32 +17 
15. During the w:inter, it is 
colder near the ocean than it 
is away from the coast ••••••• l4 16 +2 
16. Water drunk from a wash stand 
:isunot as pure 'as water drunk 
from a kitchen faucet •••••••• 1.3 10 
-3 
17. Water with minerals dissolved 
in it is dangerous to drink •• 13 1.5 +2 
18. .Allldnds of wood will float 
in water••••••••••••••••••••• 11 l4 +3 
(continued on the next page) 
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Table 37. (continued) 
Percentage Frequency 
of Responses 
Item ~sical Science Grade 9 Grade 10 Dif.ferencee 
Misconceptions Boys Boys Between Num- Having Serious Columns ber Implication Don't Know Don't Know 3 and 5 
and Don•t and Don•t 4 and 6 
Understand Understand ; 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
19. ..An object weighs more in 
water than ouh of water •••••• ll 4 -7 
20. Oil is heavier than water •••• 9 8 -l 
21. Sound travels faster than 
light ••••••••••••.••••.••••••• 9 5 -4 
22. Water always boils at the 
same temperature •••• ; •••••••• 7 6 -l 
23. Lightning never ,strikes twice 
in the same place •••••••••••• 7 7 0 
24. North is alweys up, and south 
is always down ••••••••••••••• 7 6 -l 
25. Gasoline burns in the liquid 
state •••••••• , ••••••••••••• ••• 6 5 -l 
26. The greater part of an iceberg 
floats above water•••••••••••• 6 4 -2 
27. Lightnmg will not strike an 
autom.obile •••••••• , •••••••••••• 6 8 +2 
28. The sun moves from one point 
in the sey to another during 
the ~····••••••••••••••••••• 6 8 +2 
29. Cream is heavier than 
milk •••••••••••••••••••••••••• 5 6 +l 
(concluded on the next page} 
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· Table 37. (concluded) 
Percentage Frequency 
of Responses 
J 
Item P~sical Science Grade 9 Grade 10 Differences 
Misconceptions Boys Boys Between Num- Having Serious Columns ber Implication Don't Know Don•t Know 3 and 5 
and Don•t and Don•t 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
30. Seawater never freezes •••••• 5 8 +3 
31. Thunder is harmful •••••• · ••••• 4 3 -l 
32. Heat and temperature mean 
the same thing ••••••••••••••• 4 4 0 
33. There is a pot of gold at 
the end of the rainbow ••••••• 4 7 +3 
34. Dirty water cannot be made 
pure••••••••••••••••••••••••• 4 4 0 
35. Thunder comes before the 
lightning•••••••••••••••••••• 3 2 -1 
,36. You cannot lift sanething 
that weighs more than 
you do••••••••••••••••••••••• 3 4 +l 
37. The sun goes around the 
earth•••••••••••••••••••••••• l l 0 
38. The sun is very smaJJ. 
compared to the earth •••••••• 0 l +l 
39. Air has no weight ••••••• ~ •••• 0 l +l 
19.3 
The data in Table 37 show tbat the percentage frequeney of the 
combined 11dcn t t know" and "doD' t understand" responses to oerhain ~sica1 
:sC:kence misconceptions baving seri011s implication for the behavior of 
ninth grade boys ranges fran 1 per cent to .36 per cent. For tenth grade 
boys it ranges f'rom 1 per cent to 36 per cent. There is a decrease in the 
percentage frequency of the CCllllbmed "dm't know" and "d.Gn't understand" 
. 
respCIIlses to 17 of the 3) physical science misconceptions having serious 
implication fran the ninth to the tenth grade. The percentage decrease 
of the combined "cicn't know" and 11dan•t understand" respGnses to these 17 
- ~ -
misccncepti!Xls ranges. fran 1 per cent to 12 per cent. 
The percentage frequency of the ccmbined "don't know" and "don't 
. . ~ 
understand11 responses to J.6 o~ the 39 p!v'sical science misccnceptions 
. 
having seriws implication for the behavior of children listed in Table 
31 increases frcm the ninth grade to the t:anth grade. The percentage 
increase of the combined "dml't know" and. 11don't understandn responses 
.. ... "' ... .. 
to these 16 misconceptions ranges from 1 per cent to 17 per cent. Six 
misconceptions shewed no change in the percentage frequency of the can-
bined "don't knaw11 and "don't mderstand" responses between ninth grade 
.. 
and tenth grade boys. 
Differences of the "don't know" and "don't understand" responses 
. -
,2£ nmtb and tenth grade girl8 to certain Pbjrsical. 21cience misconception! 
~ving serious implication for the behavior of childrEn.- Table 
381 which follow21., shows the percentage frequencies of the combined "don't 
- ' 
know" and "clan' t understand11 responses to certain pb;ysical science miscoo.-
ceptions having serious mplication for the behavior of ninth and tenth 
194 
grade girls. Column 8 of Table 38 shows the percentage difference of 
the :increase or the decrease of the combined 11don It lm.ow11 and 11don 1 t 
understand'\ responses to these misconceptions between the ninth and tenth 
grade girls. kl :increase in the percentage frequency of the combined 
"don 1 t lm.owu and "don't understandu responses from the ninth grade to the 
tenth grade is :indicated by a plus sign. A decrease in the percentage 
frequency of the combined "don 1 t know" and "don 1 t understand11 responses 
from the ninth grade to the tenth grade is :indicated by a minus sign. 
The misconceptions are arranged in descending order from the highest to 
the lowest on the basis of the percentage .frequencies of the combined 
11don•t lm.ow11 and 11don1t understand11 responses to certain physical 
science misconceptions having serious imp1icatian for the behavior of 
ninth grade girls. 
Table 38. Differences of the "Don't Know" and 11Don•t Understand" 
Responses, of N:inth and Tenth Grade PupUs to Certain ~ 
Physical Science Misconceptions Having Serious Implica-
tion for the Behavior of Children. 
Percentage Frequency 
of Responses 
Grade 9 Grade lO Differences 
Item Physical Science Ul.rJ.S UJ.r~S Between 
Num- Misconceptions Don't Knaw Don't Know Columns 
ber Having Serious and.Don•t and Don•t 3 and 5 
Implication Understand Understand 4 and 6 
B G B G B G 
(l) _(2} (3) _(4) (~}_ J6). J7) (8) 
1. The ground can.11ot. be used 
as an electrical conductor •• 43 34 -9 
2. A thunder storm can cause 
mill( to turn sour ••••••••••• 39 36 -3 
(continued on the next page) 
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Table 38. Differences of the 11Don • t Kncnv11 and "Don't Understand" · 
Responses of Ninth and Tenth Grade Pupils to Certain Peysical 
Item 
Num-
ber 
(1) 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
ll. 
Science Miscanceptimls Having Serious Implication for the 
Behavior of Children. 
Percentage Frequency 
of Responses 
Pb\rsical Science Grade 9 Grade 10 Difference! 
Misemceptiona ~.;~-. ao liir~S Between 
Having Serious Columns Don*t Rnow Dao•t Know 3 and 5 Implication and~Dcn•t and.Dcn•t 
Underatand lhderstand 4 and 6 
B G B G B G 
(2) (3) (4) (5) (6) (7) (8) 
A rising barometer indicates 
stormy weather •••••••••••••• 34 32 -2 
Hard water is dangerous to 
drink ••••••••••••••••••••••• 31 18 -13 
If fur coats were worn inside 
out, one would feel colder in 
them ••••••••••.••••••••••••••• 30 35 +5 
Gasoline is heavier than 
water•••••••••••••••~··•••••• 30 43 +13 
The needle of the compass 
po:ints to the north geographic 
25 pole••••••••••••••••••••••••• 32 +7 
There is always a calm before 
a storm•••••••••••••••••••••• 23 22 -1 
The turn:ing of the hands 
backward on a watch damages 
it ••••••••••••••••••••••••••• 22 20 
-2 
If it rains before seven 
o1 clock, it will clear by 
eleven o t clock ••.••••••••••••• 21 26 +5 
A light colored radiator 
warms a room quicker than a 
dark colored one••••••••••••• 20 27 +7 
(continued on the next page) 
..... 
. , 
196 
Table 33. Qcontinued) 
Percentage Frequency 
of Responses 
Item PQysical Science Grade 9 Grade 10 Differences 
Misconceptions Girls Girls Between Num- Having Serious Columns ber Implication Don't Know Don't Know 3 and 5 
and Don't and Don't 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
12. Soui!ld travels faster than 
light ••••••••••••••••••••••• 19 9 -10 
l3. Lightning will not strike 
an automobile ••••••••••••••• 19 16 
-3 
14. Water drunk from a wash stand 
faucet is not as pure as 
water drunk from a kitchen 
sink••••••••••••••••••••••••• 19. ' l3 -6 
15. When tobacco snoke is blown 
through a handkerchief, the 
yellow mark produced is due 
to nicotine~··••••••••••••••o 18 16 
-2 
16. Gasoline burns in the liquid 
state•••••••••••••••••••••••• 18 9 
-9 
17. A burn from boiling water is 
more severe than one from 
steam •••••••••••••••••••••••• 18 25 +7 
J.8. Water with minerals dissolved 
in it is dangerous to drink •• 18 18 0 
19. The almanac can predict the 
weather conditions each day 
for a whole year in advance •• 17 19 +2 
20. Oil is heavier than water •••• 15 26 +11 
(continued on the next page) 
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Table 38. (continued) 
Percentage Frequency 
of.Respof1see 
Item P~sical Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- Having Serious Columns ber Tln.plication Don't Know Don't Know )and5. 
and.Don1t and-Don't 4 and 6 
Understand Understand 
B G B G B G 
(1) I (2) (3) (4) (5) (6) (7) (8) 
21. During the winter, it is 
colder near the ocean than I 
it is away from the coast •••• 15 15 0 
22. All kinds of wood will float 
in water •••••••••••••.••••• ••• l4 17 +3 
23. Lightning never strikes 
twice in the smne place •••••• 13 22 +9 
24. An ooject weighs more in 
water than out of water •••••• 13 8 
-5 
' 
25. The greater part of an ice-
berg floats above water •••••• 12 15 +3 
26. Water always boils at the 
same temperature •••••••••••• ~ ll l4 +3 
zr. The sun moves from one po:int 
:in the sky to another point 
during the d~··••••••••••••• ll l3 +2 
28. There is a pot of gold at 
the end of the rainbow ••••••• 10 9 -l 
29. North is always up, and 
south is always down ••••••••• 9 9 0 
30. Heat and temperature mean 
the same th:ing••••••••••••••• 9 10 +l 
(concluded on the next page) 
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Table 38. (concluded) 
Percentage Frequency 
of Responses 
Item P~sical Science Grade .9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- Having Serious Columns ber Jinplication Don't Know Don't Know 3 and 5 
' and Don't and Don't 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
31. Sea water never freezes •••••• 8 6 
-2 
32. Thunder comes before ' 
lightning•••••••••••••••••••• 7 9 +2 
33. You cannot lift something 
that weighs more than 
you do ••••• , ••••••••• " •••••••• 7 5 -2 
34. Thunder is harmful ••••••••••• 6 3 -3 
35. D:irty water' cannot be made 
pure••••••••••••••••••••••••• 4 6 +2 
36. Air has no weight•••••••••••• 4 l -3 
37. The sun goes ~ound the 
earth•••••••••••••••••••••••• 3 0 -3 
38. Cream is heavier than 
milk ••••••••••••••••••••••••• 2 6 +4 
39. The sun is vrpry small 
compared to the 
earth •••••••••••••••••••••••• 2 3 +l 
. 
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The data in Table 38 show that the percentage frequency of the 
combined "don't know" and 11don•t understand" responses to certain 
p~sic~ science misconceptions having serious implication for the 
behavior of ninth grade girls ranges from 2 per cent to 43 per cent. 
For tenth grade girls it ranges from l per cent to 43 per cent. There 
is a decrease in the percentage frequency of the comb:ined "don 1 t !mow" 
and fldon • t understand" responses to 18 of the 39 peysical science 
misconceptions having serious implication from the ninth to the tenth 
grade. The percentage decrease of the combined fldon1 t know" and fldon•t 
mderstand11 responses to these 18 misconcepti~s ranges from l per cent 
to 13 per cent. 
The percentage frequency of the combined 11don' t know" and fldon • t 
-
understand" responses to 18 of the 39 physic~ science misconceptions 
-having serious implication for the behavior of children listed in Table 
38 increases from the ninth grade to the tenth grade. The percentage 
:increase of the comb:ined 11dcn 1 t know" and_ 11don 1 t understand If responses 
~ . -
to these 18 misconceptions ranges from l per cent to l3 per cent. 
Three misconceptions showed no chmge in the percentage frequency of 
the combined 11don•t know" and 11don•t understand" responses between 
ninth and tenth grade girls. 
Differences of the "don • t Imow" and "don 1 t understand" responses 
of ninth and tenth grade boys to certain physical science misconceptions 
having some :l!gelication for the behavior of childr9!!• Tab~e 39, which 
follows, shows the percentage frequencies of the combined 11don•t know 
and 1lion1t understandn responses to certain physical science 
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misconceptions having sane implication for the behavior of ninth and 
tenth grade boys. Column 7 of Table 39 shows the percentage difference 
of the increase or the decrease of the combined 11don t t know" and "don't 
understandn responses to these misconceptions between the ninth and 
tenth grade boys. An increase in the percentage frequency of the 
combined "don't know" and 11don' t understand" responses from the ninth 
grade to the tenth grade is indicated by a plus sign. A decrease in 
the percentage frequency of the combined 11don1t know" and 11don1t under-
stand" responses from the ninth to the tenth grade is indicated by a 
minus sign. The misconceptions are arranged in descend:ing order from 
the highest to the lowest on the basis of the percentage frequencies 
of the comb:ined "don1t lmbw11 and 11don1t understandtt responses to certain 
physical science misconc~tions having some implication for the behaVior 
of n:inth grade boys. 
Table 39. Differences of the 11Dontt Know" and 11Don•t Understand" 
Responses of Ninth and Tenth Grade Pupils to Certain . 
Physical Science Misconceptions Hav:ing Some Implication 
for the Behavior of Children. 
Percentage Erequency 
of Responses 
I' 
ItEm. P~sical·Science Grade 9 Grade 10 Differences 
Num- JB.sconcepticms Boys Boys Between 
ber Having Scue Columns Don•t Know Don•t KnOl 3 and 5 Dnpli~ation and Don•t and Don•t 4 and 6 Understand Understanc 
B G B G B G 
(l) (2) -(3) (4) (5} ToJ (7) (8) 
1. I£ the points of the new 
moon are tumed upward, 
dr,y weather is sure to 
follow •••••••••••••••••••• 4S 44 -l 
(continued on the next page) 
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Table 39. Differences o£ the "Don•t Know" and 11Don•t Understand" 
Responses of Ninth and Tenth Grade Pupils to Certain Peysl.cal 
Bcience Misconceptions Havmg Some llnplication for the 
Behavior of Children. 
Percentage Frequency 
of Responses 
Item Peysical Science Grade 9 Grade 10 Difference! 
Misconceptions Boys Boys Between Num- H~:ing Some Columns ber Implication Don't Know Don•t Know 3 and 5 
and Don't and Don't 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
2. The number, o:f' stars within 
the halo aromd the moon 
indicates the number o:f' days 
4l preceding a stor.m ••••••••••• 44 +3 
3. GunpOTfder explodes upwards 
and dynamite explodes 
downwards ••••••••••••••••••• 33 27 -6 
4. In the dr.r cleaning process, 
clothes never get wet ••••••• 31 40 +9 
5. A ring around the sun or 
moon always means rain•••••• 29 26 
-3 
6. Freshwater is heavier 
than salt ~ter ••••••••••••• 28 30 +2 
7. Plastic materials are used 
in plastic surger.y •••••••••• 26 2l 
-5 
a. It gets colder in direct 
proportion to the distance 
north o£ the e~ator •••••••• 2.5 28 +3 
9. I The pressure o£ water at the 
nozzle o:f' a fire hose is 
greater than it is in the . 
hose itself••••••••••••••••• 25 21 -4 
10. White light is one color •••• 25 15 -10 
I 
(continued on the next page) 
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Table 39. (contmued) 
Percentage Frequency 
of Responses 
Item Physical Science Grade 9 Grade 10 Differencee Between 
Num- Misconceptions Boys Boys Columns 
ber Having Some Don't Know Don't Know 3 and 5 Implication 
and Don't and Don•t 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
u. Ice is never colder than 32 
degrees F. or 0 degrees c., 
the freezing temperature of 
water•••••••••••••••••••••••• 23 23 0 
12. Heavy cream is heavier than 
light cream •••••••••••••••••• 21 22 +1 
13. A change in the moon is 
responsible for a change in 
the weather•••••••••••••••••• 21 17 
-4 
14. Dissolved particles carmot 
be separated fro.m water •••••• 18 19 +1 
15. Dry cell batteries are really 
dr.r·························· 17 19 +2 
16. Ocean waves are sanetimes 
mountain high•••••••••••••••• 16 16 0 
17. If it rams on July 15th 
(St. Swithin1 s day) it Will 
rain for forty ~s 
thereafter••••••••••••••••••• 15 20 +5 
18. If you can see many stars in 
the sky, we 'Will have fair 
weather••••••••••••••••••••o• 14 13 -1 
19. Artificial ,ice is different 
than natural ice••••••••••••• 14 11 
-3 
(continued on the next page) 
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Table 39. (continued) 
Percentage Frequency 
of Responses 
Item Physical Science Grade 9 Grade 10 Difference~ 
Misconceptions Boys Boys Between Num- Having Some Columns 
ber Implication Don•t Know Don•t Know 3 and 5 
and Don•t and Don't 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
20. Coke is dug from the 
earth••••••••••••••••••••••• 14 17 +3 
21. The air pressnre inside the 
house is different than it 
is outside the house •••••••• 14 2$ +11 
22. The Diesel eng:ine is a 
gasoline engine ••••••••••••• 14 13 -1 
23. Because war.m air rises, it 
must be wa:nn at high 
altitudes••••••••••••••••••• 14 8 -6 
24. Dew comes out of the 
ground ••• •·••·•• ••• •••••••• ••• 13 8 _, 
2$. When we fan ourselves, we 
cool the air around us •••••• 11 8 
-3 
26. The sun is· the center of the 
whole universe•••••••••••••• 9 8 -l 
27. If smoke comes from a chim-
ney, the £ire is extremel\r 
hot••••••••••••••••••••••••• 9 4 _, 
28. Ice is heavier thanwater ••• 8 , 
-3 
29. The words force, power and 
energy mean the same th:ing •• 8 6 
-2 
(concluded on the next page) 
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Table 39. (concluded) 
Percentage Frequency 
of Responses 
Item P~sical Science Grade 9 Grade 10 Differences 
Misconceptions Boys Boys Between Num- Having Some Columns ber Jinplication Dontt Know Don • t KnOW' 3 and 5 
and Don't and Don't 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
30. 'Vfater always freezes when its 
temperature is reduced to 32 
degrees Fahrenheit••••••••••• 7 8 +1 
31. Frost is formed usuall;r on 
the outside of a windaw •••••• 5 4 -l 
32. As one goes up in the air, 
the air pressure increases ••• 5 7 +2 
33. Thunder is caused when two 
stars bump together •••••••••• 5 4 -1 
34ct The moon fs as large as the 
S1llle·• • • • • .~. • • • • • • • • • • • • • • • • • • 4 10 +6 
35. Magnets Will pick up many 
kinds of metal •• •·• •••••••••• • 3 4 +l 
36. Colored water is used in 
ther.mameters••••••••••••••••• 3 5 +2 
37. Tin is the same as 
aluminum••••••••••••••••••••o 3 5 +2 
38. The earth is the largest 
planet••••••••••••••••••••••• 2 7 +5 
39. The earth is bigger than 
the sun ••••• •••••••• ••• ••••••· l 6 +5 
' 
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The data in Tabl.e 39 show that the percentage frequency of the 
combined 11don•t know" and "don't understand" responses to certa1n 
physical science misconceptions having some implication for the 
behavior of ninth grade boys ranges from 1 per cent to 45 per cent. 
For tenth grade boys it ranges from 4 per cent to 44 per cent. There 
is a decrease in the percentage frequency of the comb:i.Iled "don't lblow11 
and "don • t understand11 responses to 19 of the 39 physical science mis-
' 
conceptions having some implication from the ninth to the tenth grade. 
The percentage decrease of the combined "don • t know" and "don 1 t under-
stand" responses to these 19 misconceptions ranges from l per cent to 
10 per cent. 
The percentage fr~quency of the combined "don t t know" and "don • t 
understand" responses to 18 of the 39 pbysical science misconceptions 
having some implication f~ the behavior of children listed in Table 
38 increases from the n:i:O.th grade to the tenth grade. The percentage 
increase of the combined "don't know" and 11don1t understand" responses 
. ~ 
to these 18 misconceptions ranges from 1 per cent to ll per cent. 
Two misconceptions showed no change in the percentage frequency 
of the combined "don't know" and 11don•t understand" responses between 
ninth grade and" tenth grade boys. 
Differences of the 11don•t lmow" and "don't understand" responses 
of ninth and tenth grade girls to certain physical science misconcep-
tions having sane implication for the behavior of children.- Table 
40, which follows, shows the percentage frequencies of the combined 
"don 1 t know" and 11don t t understand" responses to certain physical 
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science misconceptions having some implication for the behavior of ninth 
and tenth grade girls. Column 8 of Table 40 shows the percentage differ-
ence of the increase or the decrease of the combined "don • t knovs11 and 
. 
11don•t understand" responses to these misconceptions between the ninth 
. 
and tenth grade girls. An increase in the percentage frequency of the 
combined 11don 1 t knawu and lfdon • t understand" responses from the ninth 
.. 
grade to the tenth grade is indicated by a plus sign. A decrease in the 
percentage frequency of the combined "don't know" and 11don1t understandu 
responses from the ninth to the tenth grade is indicated by a minus sign. 
The misccnceptions are arranged in descending order fran the highest to 
the lowest on the basis of the percentage frequencies of the combined 
11don I t know" and 11don 1 t understand" responses to certa:in physical science 
misconceptions having sane implicat'ion for the behavior of ninth grade 
girls. 
Table 40. Differences of the 11Don•t Know" and "Don•t Understand" 
Responses of Ninth and Tenth Grade Pupils to Certain . 
Physical Science Misconceptions Having Some Implication 
for the Behavior of Children. 
Percentage Frequency 
of Responses 
Item Physical Science Mis- Grade 9 Grade 10 Differences 
Num- conceptions Having Between 
ber Some Implication Girls Girls Columns 
Don't Know Don't Know 3 and S 
and Don't and Don•t 4 and 6 
Understand Understand 
B G B G B G 
(l} (2) (3) (4) {5J -(6) T7T (6) 
1. The number of stars within 
the halo around the moon 
indicates the number of days 
preceding a storm ••••••••••• 6o $8 
-2 
(continued on the next page} 
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Table 110. (continued} 
Percentage Frequency 
of Responses 
Item P~sica1 Science Mis- Grade 9 Grade 10 Differences 
conceptions Having Girls Girls Between Num- Some Implication Columns 
' ber Don't Know Don't Know 3 and 5 
and.Dontt and Don't 4 and 6 
Understand Understand 
, B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
2. If the points of the new moon 
are turned upward, dry 
56 weather is sure to follow •••• 43 -13 
.3. Gunpowder explodes upwards 
and ~amite explodes 
downwards•••••••••••••••••••• 46 56 +10 
4. A r:ing around the sun or 
moon always means rain••••••• 41 25 -16 
5. The Diesel engine is a 
gasoline engine•••••••••••••• .39 45 +6 
6. It gets colder in direct 
proportion to the distance 
north of the equator••••••••• 39 43 +4 
7. Dr.y cell batteries are 
really dr.Y••••••••••••••••••• 38 42 +4 
8. In the dry cleaning process, I 
clothes never get wet •••••••• 35 .35 0 
9. Fresh water is heavier than 
salt water••••••••••••••••••• 35 36 +l 
10. Plastic materials are used 
in plastic surger,y ••••••••••• 35 34 -1 
ll. Coke is dug from the 
earth•••••••••••••••••••••••• 30 24 -6 
(continued on the next page) 
208 
Table hO. ( cont:inued) 
' 
' Percentage Frequency 
of Responses 
Item P~sical Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- HEWing Some Columns ber Jinplication Don•t Knmv Dontt Know 3 and 5 
and Don't and Don•t 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
12. Ice is never colder than 32 
degrees F. or 0 degrees c • ., 
the freezing temperature 
of water•••••••••••••••••••• 30 43 +13 
13. A change in the moon is 
responsiole for a change in 
the weather ••••••••••••••••• 29 26 
-3 
14. The air pressure inside the 
house is different than it 
is outside the house •••••••• 27 24 
-3 
15. White li~ht is one qolor •• ~. 27 13 
-14 
16. The pressure of water at 
the nozzle of a fire hose is 
greater than it is in the 
hose itself••••••••••••••••• 26 38 +12 
17. If it rains on J~ 15th (st. Swithin' s day it will 
rain for forty ~s 
thereafter•••••••••••••••••• 24 19 
-5 
" 18. Dissolved particles cannot 
be separated from water ••••• 23 30 +7 
29. Heavy ere~ is heavier than 
light cream••••••••••••••••• 22 19 
-3 
{continued on the next page) 
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Table 40. (continued) 
Percentage Frequency 
of Responses 
Item PPysical Science Grade 9 Grade 10 Difference!! 
Misconceptions Girls Girls Between Num- Having Some Columns ber Implication Don•t Know Don't Know 3 and 5 
and Don't and Don•t 4 and 6 
Understand Urxi erstand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
20. Ocem. waves are sometillles 
mountain high ••••••••••••••• 20 25 +5 
21. Because warm air rises, it 
must be warm at high 
altitudes••••••••••••••••••• 20 24 +4 
22. Artificial ice is different 
than natural ice•••••••••••• 15 14 -l 
23. If sn.oke 'comes fran a 
chimney, the fire\is0 
15 extr~e~ hot ••••••••••••••• 6 -9 
24. If you can see many stars in 
the slcy', we "Will have fair 
weather••••••••••••••••••••• 14' 9 -5 
25. As one goes up in the air, 
the air pressure increases •• 13 13 0 
26. The moon is as large as the 
san••••••••••••••••••••••••• 13 9 -4 
27. When we fan ourselves, we 
cool the air around us •••••• 12 ll -1 
28. Tin is the same as aluminum. ll 14 +3 
29. The sun is the center of the 
. 
whole universe•••••••••••••• ll 13 +2 
(concluded on the next page) 
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Table 40. (concluded) 
Percentage Frequency 
of Responsee 
Item Physical Science Grade 9 Grade 10 Differences 
Misconceptions Girls Uir.Ls Between Num- Hav:ing Some Columns ber Iinplication Don 1 t Kn01"f Don't Know 3 and 5 and Don•t and Don't 4 and 6 Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
30. Ice is heavier than water •••• 10 16 +6 
31. D~ canes out of the 
ground••••••••••••••••••••••• 9 7 -2 
32. Thunder is caused 'When two 
stars bump together •••••••••• 8 8 0 
33. Water always freezes when 
its temperature is reduced 
to 32 degrees Fahrenheit ••••• 8 14 +6 
34. The words force, power and 
' 
energy mem. the sam~ 
' thing ••• ·~· ••••••••••••••••••• 7 7 0 
35. Colored water is used :in 
ther.mameters••••••••••••••••• 7 9 +2 
36. The earth is the largest 
planet••••••••••••••••••••••• 7 8 +l 
37. Frost is for.med us~ on 
the outside of a~dow •••••• 5 4 -1 
38. Magnets will pick up m.a.ny 
kinds of metal••••••••••!•••• 4 5 +l 
39. The earth is bigger than 
the sun•••••••••••••••••••••• 2 8 +6 
I 
. 
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The data in Table 40 show that the percentage frequency of the 
combined "don.•t know" and 11don•t understand" responses to certain 
physical scienqe misconceptions having same implication for the 
behavior of ninth grade girls ranges from 2 per cent to 60 per cent. 
For tenth grade girls it ranges from 4 per cent to 58 per cent. There 
. . 
is a decrease in the percentage frequency of the combmed "don • t know" 
and "don.•t 1,mderstand11 responses to 17 of the 39 physical science mis-
conceptions having some implication from the ninth to the tenth grade. 
The percentage decrease of the combined "don't know" and 11don•t under-
stand" responses to these 17 misconceptions ranges from l per cent to 
16 per cent. 
The percentage frequency of the combined 11don' t know" and "don • t 
. 
understand" re~onses to 18 of the· 39 physical. science misconceptions 
having same implication for the behavior of children listed in Table 
U0 increases from the ninth grade to the tenth grade. The percentage 
increase of the comb:ined "don't know11 and "don't understand11 responses 
. . . 
to these 18 misconceptions ranges from l per cent to .13 per cent. 
Four misconceptions showed no change in the percentage frequency of 
the combined "don't know" and "don't understand" responses between 
ninth and tenth grade girls. 
Differences of the "don't know" and 11don1 t understand" responses 
of ninth and tenth ~ade bgys to certain biological science misconc~­
tions hav:ing serious implication for the behavior of children. Table 
41, which follows, shows the percentage frequencies of the combined 
"don1t know" ~d "don't understand" responses to certain biological 
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science misconceptions having serious implication for the behavior of 
n:inth and tenth grade boys. Column 7 of Table 41 shows the percentage 
difference of the increase or the decrease of the canbined 11don•t know11 
and 11don' t mderstand11 responses to these misconceptions between the 
ninth and tenth grade boys. An increase in the percentage .frequency 
of the combined 11don't know" and 11don•t-und.erstand11 responses from the 
ninth grade to the tenth grade is :indicated by a plus sign. A decrease 
:in the percentage frequency of the combined "don't Tmow" and 11don • t 
understand" responses from the n:inth to the tenth grade is :indicated 
b.r a minus sign. The misconceptions are arranged in descending order 
from the highest to the lowest on the basis of the percentage frequen-
cies of the com.b:ined ''dcn•t know11 and "don't understand" responses to 
. 
certain phy'sical science misconceptions having serious implication for 
the behavior of ninth grade boys. 
Table 41. Differences of the 11Don•t Know11 and ••Don't Understand" 
Responses of Ninth and Tenth Grade Pupils to Certain _ 
Biological Science Misconceptions Having Serious 
Implication for the Behavior of Children. 
Percentage Frequency· 
of' Responses 
Item Biological Science Grade 9 Grade 10 Differences 
Num- Misconceptions Between 
ber Having Serious Boys Boys Columns 
Implication Don't Know Don•t Kn01 3 and 5 
and Don•t and Don't 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) {7) -(8) 
l. Bursitis is caused from 
drinking too much milk •••• 6o 62 +2 
(continued on the next page) 
Tabl.e 41. ( cont:inued) 
Percentage Frequency 
of' Responses 
Item Biol.ogical Science Grade 9 Grade 10 Diff'erencee 
Misconceptions Boys Boys Between Num- Having Serious Columns 
ber J:mpil:ication Don•t Know Don•t Know 3 and 5 
and.Don't and.Don•t 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
2. Singeing the ends of the hair 
after a haircut helps to make 
54 la. it grow •••••••••••••••••••••• -13 
3. An adU].t,moth eats wool •••••• 44 33 -11 
4. One shoul.d feed a cold and 
starve a,fever ••••••••••••••• 42 28 
-14 
5. Cooking a quarter (25p) :in 
mushrooms will tell if they 
are poisonous •••••••••••••••• 42 42 0 
6. 11Dying men go out with the 
tide"•••••••••••••••••••••••• la. la. 0 
7. Whiskey is good for a snake 
bite••••••••••••••••••••••••• 40 23 
-17 
a. Wearing a copper band on the 
1'Jl'ist will stop the crippling 
effects of rheumatism •••••••• 39 25 
-14 
9. Continued use of canned foods 
may cause cancer ••••••••••••• 37 30 
-7 
. 
10. Drunkards have so much alcohol 
in their blood that they are 
immune to infections •••••••••• 34 2l 
-13 
(continued on the next; page) 
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Table 41. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differences 
Misconceptions Boys Boys Between Num- Hav:ing Serious Columns 
ber Implication Don•t Know Don•t Know 3 and 5 
and Don•t and Don•t 4 and 6 Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
ll. If you drink three glasses of 
water every day, you will 
never have rheumatism or 
kidne,y trouble ••••••••••••••• 32 27 -5 
].2. Cutt:ing a man • s hair often 
and short makes it grow 
thicker•••••••••••••••••••••• 31 32 +l 
13. If you tickle a baby you will 
cause it to stutter •••••••••• 30 20 -10 
14. Women are :inferior to men 
in intelligence•••••••••••••• 29 23' -6 
15. A camphor bag worn around the 
neck will drive aw~ disease. 29 27 -2 
16. The best defense aga:inst a 
snake is a horsehair rope •••• 28 25 
-3 
17. Those who threaten to commit 
suicide seldom do•••••••••••• 28 24 
-4 
lB .• Hot lemonade will cure a 
cold••••••••••••••••••••••••• 28 28 0 
19. Snow kills germs ••••••••••••• 27 26 -i 
20. Brunettes are more trustwort~ 
than blondes •••.•••••••••••••• 26 26 0 
(continued on the next page) 
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Table }A. (continued} 
Percentage Frequency 
of Responses 
' 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Boys Boys Between Num- Hav:ing Serious Columns ber Implication Don1t Know Don1t Know 3 and .5 
and Don't and Don•t 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
21. Waking a 11 sleep walker" will 
kill him ••••••••••••••••••••• 25 21 
-4 
22. Cold storage kills bacteria •• 24 16 -8 
23. Frost kills disease germs •••• 24 25 +1 
24. Most men of genius do not 
-
enjoy vigorous health nor do 
they live as long as the 
average•••••••••••••••••••••• 24 21 -3 
25. A cat will try to take a 
baby's breath aw~··••••••••• 24 J.4, -10 
26. Appendicitis is the result of 
swallowing grape seeds ••••••• 22 16 -6 
27. The dr:inldng of water with 
one • s meals prevents the 
proper digestion of food ••••• 20 18 
-2 
28. Whiske,y calms the nerves ••••• 19 19 0 
29. If one wears lightweight 
underwear winter and sunnner 
. the year around, one will 
never catch cold••••••••••••• 19 23 +4 
30. People with greenish-gr~ 
eyes are less trustwortby than 
people with blue or brown 
. eyes •••••.••••••••••••••••• •• •• 18 18 0 
(continued an the next page) 
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Table 41. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Boys Boys Between Num- Hav:ing Serious Columns ber Implication Don•t Know Don't Know 3 and 5 
and Don't and Don•t 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
31. The t:ime of year you were born 
:in relation to the stars 
determines wba.t you will be 
When you are older ••••••••••• 18 15 
-3 
32. A weak mind and a strong back 
go together•••••••••••••••••• 17 22 +5 
33. Children who ·do very well on 
:intelligence tests are usua.lly 
peculiar ••••••••••••••••• •••••· 17 21 +4 
34. When a dog is fond of a man, 
it shows that person to be 
trustworthY••••••••••••••••••• 15 8 -7 
35. Bra1ns and beauty rarely go 
together •••••••••••••••••••••• J.4 10 
-4 
36. You can tell a person is going 
to die if you can hear the 
"death rattle•"••••••••••••••• 14 15 +1 
. . 
37. Some an:imals are as intelli-
gent as the average man ••••••• 13 8 
-5 
38. A baby knows :instinctive)¥ 
whether a man is good or bad.~ 13 19 +6 
39. Snakes, by staring, can para-
lyze animals or humans •••••••• 13 16 +3 
(continued on the next page} 
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Table 41. (continued) 
Percentage Frequency 
of Respons.es 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Boys Boys Between Num- Columns 
ber HaVing Serious Don't Know Don't Know 3 and 5 Implication and Don•t and Don't 4 and 6 Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
40. The larger the dog, the 
safer he is for children ••••• 11 17 +6. 
41. Those Who lear.n slowlY retain 
more of what they learn than 
those who lear.n fast ••••••••• 10 9 -l 
42. A drawnmg person who goes 
dom for the third time is 
lost••••••••••••••••••••••••• 10 9 -1 
43. FlOYiers in a room use up all 
the air ••.•••••••••••••••••••• 9 9 0 
44. The flicking tongue of a 
snake does the stinging •••••• 8 4 -4 
45. Night air is bad for you ••••• 8 5 
-3 
46. Intelligent children are not 
usually strong••••••••••••••• 7 8 +l 
47. Bright children are usually 
~eak and small••••••••••••••• 7 11 +4 
48. If a drunken man falls, he 
~ever hurts himself•••••••••• 7 8 +l 
49. You are justified m feeling 
uneasy when a black cat crossef 
rt;he path :in front of you •••••• 6 8 +2 
(concluded on the next page) 
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Table hl• (concluded) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee llisconceptions Boys Boys Between Num- Having Serious Columns 
ber Implication Doo' t Khcnr Don•t Knaw 3 and .5 
and.Dcn't and.Dc:n't 4 and 6 
u-nderstand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
.50. A person • s character can be 
3lldged accurateq by looldng 
s at his face•••••••••••••••••• 2 _, 
Sl. AU turtles Will bite 
people••••••••••••••••••••••• s 7 +2 
S2. A rattle-make al11a7s warns 
before it strikes•••••••••••• 4 7 +3 
S3. A barking dog never bites •••• 4 4 0 
54. Jtental diseases cannot be 
cured •••.••••••••••••••••••••• 4 4 G 
55. The bite of most spiders is 
poisonous ..................... 4 ~ +1 
S6. Bacteria are al'll'q's harmflll 
to man••••••••••••••••••••••• 4 6 +2 
51. A beautifo.l woman never ·has 
~ br~ins••••••••••••••••••• 4 4 0 
56. Trees are dead in the winter 
t~e••••••••••••••••••••••••• 4 s +l 
59. i'hraw:lng a person oft a dock 
is an almost certa:in method 
o:t teaching him. to swim •••••• 1 s +4 
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The data m Table l.!l show that the percentage frequency of the 
combined 11don • t lmow11 and "don I t understand" responses to certain 
biological science misconceptions having serious implication for the 
behavior of ninth grade boys ranges from 1 per cent to 60 per cent. 
For tenth grade boys it ranges from 2 per cent to 62 per cent. There 
is a decrease in the percentage frequency of the combined "don It Imow" 
and "don • t understand" responses to 29 of the 59 biologicaJ. science 
misconceptions having serious implication from the ninth to the tenth 
grade. The percentage decrease of the combined "don't lmow11 and "don't 
understand'' responses to these 29 misconceptions ranges from 1 per 
cent to 17 per cent. 
The percentage frequency of the combined 11don1 t know" and 11don't 
~ - ... ... .. 
understand" responses to 20 of the 59 biological science misconceptions 
having serious implication for the behavior of children listed in Table 
4l increases from the ninth grade to the tenth grade. The percentage 
increase of the combined "don't lmow11 and 11don1 t understand11 responses 
-
to these 20 misconceptions ranges from l per cent to 6 per cent. Ten 
misconceptions showed no change m the percentage frequency of the com-
bined "don't lmowu and 11don' t understand11 responses between ninth and 
tenth grade boys. 
Differences of the "don't lmow" and "don't 1mderstand11 responses 
of ninth and tenth grade girls to certain biological science misconcep-o 
tions hav:ing serious implication for the behavior of children.- Table 
42, which follows, shows the percentage frequencies of the ccmbined 
"don 1t lmow" and 11don•t 1mderstand" responses to certain biological 
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science misconception~ hav:lng serious implication for the behavior of 
nmth and tenth grade girls. Column 8 of Table 42 shows the percentage 
difference of the :increase or the decrease of the combined 11don 1 t know" 
and "don r t understand" responses to these misconceptions between the 
ninth and tenth grade girls. An increase in the percentage frequency 
of the combined If don • t know" and udon • t understand" responses fran the 
ninth to the tenth grade is :indicated by a plus sign. A decrease in 
the percentage frequency of the combined 11don1t know" and 11don1t under-
stand" responses from the ninth to the tenth grade is indicated by a 
minus sign. The misconceptions are arranged in descending order fran 
the highest to the lowest on the basis of the percentage frequencies of 
the combined 11don•t know" and "don't understand" responses to certain 
biological science misconceptions hav:ing serious implication for the 
behavior of the ninth grade girls. 
Table 42. Differences of the 11Don • t Know" and 11Don r t Understand" 
Responses of Ninth and Tenth Grade Pupils to Certain . 
Biological Scienc·e Misconceptions Hav:ing Serious 
Implication for the Behavior of Children. 
Percentage Frequency 
of Responses 
Grade 9 Grade 10 Differences 
Item Girls Girls Between Num- Biological Science Columns 
ber lfisconceptions Don't Know Don1t Kncm 3 and 5 
Ha'ging Serious and Don•t and Don't 4 and 6 
Implication Understand Understand 
B G B G B G 
(l) {2} (3) {4} T5J \.6) ( 7) (B) 
l. Bursitis is caused from 
drinking too much milk •••• 65 62 
-3 
(continued on the next page) 
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Table 42. ( cont:inued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Difference!! 
Mi1;3conceptions Girls Girls Between Num- Having Serious Columns ber Don•t Know Don•t Know 3 and 5 Implication and Dontt and Don't 4 and 6 Understand Understand 
B G B G B G 
(1) (2) . (3) (4) (5) (6) (7) (8) 
2. S:inge:ing the ends of the 
hair after a haircut helps 
48 ltJ. to make it grow••••••••••••• -7 
3. The best defense against a 
snake is a horsehair rope ••• 46 39 -7 
4. One should feed a cold and · 
starve a fever;••••••••••••• 44 ltJ. . -3 
5. tiDying !!len go out w.i. th the 
tide"•• ••••••••• ••.• ••••• •••. 43 49 +6 
6. Cooking' a quarter (25p) in 
mushrooms will tell if they 
are poisonous••••••••••••••• 42 
. hl -1 
7. Drunkards have so much . 
alcohol in their blood that 
they are immune to ~ 
infectibns•••••••••••••••••• '39 32 -7 
B. 1m. adult moth eats wool ..... 
~ 
39 32 -7 
. 
9. Cont:inued use of canned 
foods m~ cause cancer•••••• 38 36 -2 
10. Wearing a copper band on the 
wrist will stop the crippling 
effects of rheumatism ••••••• 37 31 -6 
(continued on t~e next page) 
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Table 42. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- Having Serious Columns ber Iinplication Don•t Know Don1t Know 3 and 5 
and.Don•t and.Don•t 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
11. A camphor bag worn around 
the neck will drive a:wtq 
disease••••••••••••••••••••• 37 33 -4 
12. Whiskey is good for snake 
bite•••••••••••••••••••••••• 36 42 +6 
13 •. Frost kills disease germs ••• 35 33 -2 
14. Cold storage kills bacteria. 34 26 -8 
15. If' you drink. three glasses of 
water every day, you will 
never have rheumatism or 
kidney trouble•••••••••••••• 33 29 -4 
16. Snow kills ger.ms•••••••••••• 32 22 -10 
17. Women are inferior to men 
in intelligence ••••••••••••• 30 21 
-9 
18. The drinking of water with 
one' s mE;lals prevents the 
proper digestion of foods ••• 26 20 -6 
19. Vlliiskey calms the nerves •••• 25 22 
-3 
20. A weak mind and a strong 
back go together•••••••••••• 25 29 +4 
21. Hot lemonade will cure a 
cold•••••••••••••••••••••••• 23 19 -4 
(continued on the next page) 
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Table 42. (continued) 
Percentage Frequency 
of Responses 
Item BiQlogical Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- Havi.Tlg Serious Columns ber Implication Don•t Know Don't Know 3 and .5 
and-Don•t and_Don•t 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (.5) (6) (7) (8) 
22. Cutting a man• s hair often 
and sho:17t makes it grow 
thicker••••••••••••••••••••• 22 18 -4 
23. A cat 'Will try to take a . 
bab,r's breath aw~•••••••••• 22 24 +2 
-
24. You can tell a person is 
going to die if you can hear 
the "death rattle"•••••••••• 21 23 +2 
25. Most men of genius do not 
enjoy vigorous health, nor 
do they live as long as the 
average••••••••••••••••••••• 20 18 -2 
26. If you tickle a baby you Will 
cause it to stutter ••••••••• 19 26 +7 
'Zl. If one wears lightweight 
underwear 'Winter and summer 
the year arOWld, one will 
never catch cold•••••••••••• 18 25 +7 
28. People With greenish-gray 
eyes are less trustworthy 
than people w.i.th blue or 
brown eyes•••••••••••••••••• 17 20 +3 
29. A rattle-snake alw~s warns 
before it strikes ••••••••••• 17 ll -6 
(continued on the next page) 
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Table 42. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differences 
Misconceptions Girls Girls Between Num- Having Serious Colu,mns ber Implication Don•t Know Don•t Know 3 and 5 
and Don•t and Don•t 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3} (4} (5) (6) (7) (8) 
30. Snakes, by staring, can para- . 
l:yze animals and humans ••••• 16 13 
-3 
31. The time of year you were 
born :in relation to the stars 
determ:ines what you will be 
when you are older •••••••••• 15 14 -1 
32. Those who threaten to connnit 
suicide seldom do ••••••••••• 14 36 +22 
33. Brunettes are more trust-
worthy than blondes ••••••••• 14 14 0 
34. Appendicitis is the result 
of" swaJ.lowing grape seeds ••• 13 13 
' 
0 
35. A baby !mows inst:inctivel:y 
whe.ther a man is good of bad. 12 18 +6 
36. Some animals are as :i.ntelli-
gent as the average man ••••• 12 12 0 
37o The flicking tongae of a 
snake does the sting:ing••••o ll 13 +2 
38. Children who do very well on 
intelligence tests are 
us~ peculiar•••••••••••• 11 17 +6 
39. Flowers in a room use up all 
the air••••••••••••••••••••• ll I l.~ -6 
( continu.ed on the ne:rl page) 
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Table 42. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- Having Serious Columns 
ber Implication Don•t Know Don•t Know 3 and 5 
and Don•t and Don•t 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
40. Waking a "sleep waJ.ker" will 
kill him •••••••••••••••••••• lO 16 +6 
l.tl. A drown:ing person who goes 
down for the third time is 
lost •••••••••••••••••••••••• lO 7 
-3 
42. If a drunken man falls, he 
never burts himself ••••••••• 10 14 +4 
4.3. When a dog is fond of a man, 
it shows that person to be 
trustworthy ••••••••••••••••• 9 12 +.3 
4l.k The larger the dog, the 
safer he is -for children •••• 9 5 ·-4 
' 45. Intelligent children are not 
usu~ 1strong •••••••••••••• 9 ll -r2 
46. Those who learn slowly 
retain more of what they 
learn tbm those who learn 
fast ........................ •• 8 8 0 
47. -The bite of most spiders is 
poisonous ••••••••••••••••••• 8 3 
-5 
48. Brains and beauty .rare4' go 
together~··••••••••••••••••• 6 lO +4 
49. Night afr is bad for you •••• 6 10 +4 
(concluded on the next page} 
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Table 42. (concluded} 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differences 
Misconceptions Girls Girls Between Num- Having Serious Columns ber Implication Dontt Know Don•t Know 3 and 5 
and Don•t and Don•t 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
5o. Trees are dead in the 'Winter 
time•••••••••••••••••••••••• 6 3. -3 
51. All turtles vlill bite people. 6 2 
-4 
52. Mental diseases cannot be 
cured •• •·• ••••••••••••••••• ••• 5 4 -1 
53. ·Bright children are usual:cy 
weak and small••••••••••••••• 5 2 -3 
54. A barking dog never 
bites•••••••••••••••••••••••• 4 8 +4 
55. A person's character can be judged by looking at his 
face••••••••••••••••••••••••• 3 1 -2 
56. Bacteria are alweys harmful 
to man••••••••••••••••••••••• 2 1 -1 
57. Throwing a person off a dock 
is an almost certa:in method 
of teaching him to swim •••••• 2 2 
. 
0 
58. You are ,justified :in feel:ing 
uneasy when a black cat 
crosses the path in front 
of you ••••••••.••••••.••••••• •. 2 4 +2 
59. A beautiful woman never has 
any brains••••••••••••••••••• 2 5 +3 
The data in Table 42 show~~ that the percentage frequency of the 
combined "don't lmow11 and 11don•t understand11 responses to certain 
biological science misconceptions having serious implication for the 
behavior of ninth grade girls ranges from 2 per cent to 65 per cent. 
For tenth grade girls, it ranges from 1 per cent to 62 per cent. 
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There is a decrease in the percentage of the combined 11don1t know" and 
. 
"don't understand" responses to 33 of the 59 biological science miscon-
ceptions having serious implication from the ninth to the tenth grade. 
The percentage decrease of the combined 11don' t lmaw11 and ndon' t mder-
stand" responses to these 33 misconceptions ranges from 1 per cent to 
10 per cent. 
The percentage frequency of the combined "don't know". and 11don•t 
understand" responses to 21 of the 59 biological science misconceptions 
having serious :implication for the behavior of children listed in Table 
42 increases from the ninth grade to the tenth grade. The percentage 
increase of the combined ttdon't know" and "don't understand" responses 
. .. 
to these 21 misconceptions ranges from 2 per cent to 22 per cent. 
Five misconceptions showed no change in the percentage frequency 
of the comb:ined "don't know" and "don't understand" responses between 
ninth and tenth grade girls. 
J2ifferences of the "don't know11 and 11don•t understand11 responses 
of n:inth ·and tenth grade bozs to certain biological science misconc<m-
tions having same implication for the behavior of children.-- Table 43, 
which follows, shows the percentage frequencies of the comb:ined "don't 
known and 11don' t understand11 responses to certain biological science 
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·misconceptions hav:ing some implication for the behavior of n:inth and 
tenth grade boys. Column 7 of Table 43 shovrs the percentage difference 
of the increase or the decrease of the comb:ined 11don t t know" and lfdon It 
understand" responses t? these misconceptions between the ninth and tenth 
grade boys. An increase :in the percentage frequency of the combined 
"don't know11 and "don•t understandn responses from the n:inth to the tenth 
grade is indicated by a plus sign. A decrease in the percentage frequency 
of the combined 11dontt know" and 11don't understand" responses from the 
ninth to the tenth grade is indicated by a m:inus sign. The misconceptions 
are arranged in descend:ing order from the highest to .the lowest on ·the 
basis of the peruentage frequencies of the combined "don It know" and 
11don It understand" responses to certain biological science misconceptions 
having some implication for the behavior of the n:inth grade boys. 
Table 43. Differences of the "Don t t Know" and "Don t t Understand" 
Responses of Ninth and Tenth Grade Pupils to Certain 
Biological Science Misconceptions Having Some Iinplication 
for the Behavior of Children. 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differences 
Num- Misconceptions Boys Boys Between 
ber Having Some Columns 
Implication Don1t Know Don•t Know 3 and S 
and Don't and.Don•t 4 and 6 
Understand Understand 
B G B G B G 
. ~{l) (2) (3) (4) -(5) {6) 17) (8} 
l. The blood is the carrier 
of hereditar,y character-
istics ••••••••••••••••••• 54 34 -20 
(continued on the next page) 
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Table 43. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Difference~ 
Misconceptions Boys Boys Between 
.Num- Having Same Columns ber Implication Don't Know Don't Know 3 and 5 
and Dontt and Don't 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
2. ~t is possible to overcome 
seasiclmess by sucking a 
lemon for its juice •••••••••• 52 62 +10 
3. Women possess a power of 
:intuition absent in men •••••• 51 40 -11 
4. Tobacco aShes on a carpet 
help to keep moths out of it. 46 53 +1 
5. The human race was descended 
from monke,ys ••••••••••••••••• 43 3.$ -8 
6. A negro • s skull is much 
thicker than a white man• s 
skull·~··•••••••••••••••••••• !a. !a. 0 
1. One 'Who has had a cuclDD.ber 
salad should never finiSh 
with a diSh of ice cream ••••• 38 34 
-4 
a. Lichens or moss 'Will always 
grow on the north side of' ' 
trees ••••.•••••••••••••••••••• 36 28 -8 
9. 1l.ll great artists and musi-
cians are highly tempera-
mental••••••••••••••••••••••• 36 20 -16 
10. One should not drink milk 
'When they have lobster or 
crabmeat ••••••••••••••••••••• 36 4.3 +1 
(continued on the next page} 
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Table 43. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Boys Boys Between Num- Hav:ing Some Columns ber Implication I Don1t Know Don•t Know 3 and 5 
and Don't and Don•t 4 and 6 
Understand Understand 
B G B G B G 
(1) .(2) (3) (4) (5) (6) (7) (8) 
I 
11. :A boil on the neck purifies 
the blood•••••••••••••••••••• 35 22 -13 
12. A tapeworm eats so much o£ 
its victim's food that the 
victim is always hungry •••••• 34 22 -12 
1.3. Fish is a brain food ••••••••• .30 24 -6 
14. Everyone has genius o£ a 
certain sort, the problem is 
to find out what it is ••••••• 29 24 
-5 
I 
• 
15. Perscms vr.i.th exceeding:cy- high 
foreheads are al~s possessed 
of remarkable intelligence ••• 28 16 -12 
16. A person with a small chin is 
usu~ a timid_person ••••••• 28 34 +6 
17. Alcoholics sometimes die o£ 
spontaneous combustion ••••••• 28 23 
-5 
18. Milk and cherries should 
never be eaten together •••••• 27 22 
-5 
19. Sea gulls cirel:ing :in large 
numbers mean that stornw 
weather is coming •••••••••••• 27 31 +4 
20. The grasp .. o£ a large octopus 
is unbrea.K:able by a strong 
26 28 man•••••••••••••••••••••••••• +2 
(continued on the next page} 
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Table 43. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Difference~ 
Misconceptions Boys Boys Between Num- Hav:ing Some Columns ber Implication Don't Know Don•t Know 3 and 5 
and Don't and Don1t 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
: 
21. Wetting the hair to make it 
lie down rots the hair ••••••• 26 26 0 
22. Oysters shbu1d not be eaten 
in arry month vdlich does not 
have an 11R11 in it ............. 26 16 -10 
. ~ 
23. Lobster is,poisonous if eaten 
a~ a meal with ice cream ••••• 26 26 0 
24. If you breathe deeply, you 
will never catch·a cold. ••••• 25 25 0 
25. If animals acquire an 
unusually heavy coat of fur, 
that fact foretells a severe 
winter ••••••••••••••••••••••• 24 19 -5 
26. Some snakes have a stinger at 
the end of the tail•••••••••• 23 23 0 
27. Children sometimes inherit 
characteristics from a pre-
vious wife of their father ••• 22 18 1.,.4 
28. A person 1'd th a jaw that 
sticks out is usua.J.:cy a very 
forceful person •••••••••••••• 21 23 +2 
29. Long slender hands are an 
indication of an artistic 
nature ••••••••••••••••••••••• 20 20 0 
(continued on the next page) 
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Table 43. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Difference~ 
Misconceptions Boys .I:SOYS Between Num- Having Some Columns 
ber ImpJ.ication Don't Know Don 1 t :Know 3 and 5 
and Don't and.Don•t 4 and 6 Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
30. Snakes can be charmed by 
music •••••••••••••••••••••••• 20 16 ~4 
31. People born under the :influ-
ence of certain stars show 
this influence on their 
characters••••••••••••••••••• 20 25 +5 
32. Any pbwsical or mental disease 
can be produced by thinld.ng 
too much about it •••••••••••• 19 l4 -g 
3.3. 'When a living th:ing dies, all 
the cells are dead ••••••••••• 19 9. -J.O 
34. The dyes used for Easter eggs 
are poisonous •••••••••••••••• 19 . 23 +4 
35. The behavior of certa:in ani-
mals is more reliable in pre-
dieting the weather than is 
the u. S. Weather Bureau ••••• 17 l4 -.3 
36. A bat will try to fly into a 
girl's hair•••••••••••••••••• 17 i2 
-5 
.37. If one does not scratch a 
mosquito bite, it will stop 
itching •••• ~ ••••••••••••••••• 16 ll 
-5 
.38. Bloodhounds Will attack those 
the,r are hunting ••••••••••••• 15 .31 +16 
(continued on the next page) 
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Table 43. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Num- Misconceptions Boys Boys 
Between 
ber Having Some 
Columns 
Implication Don~t Know Don~t Know 3 and 5 
I and.Don~t and.Don~ 4 and 6 
Understand Understand 
B G B. G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
39. lA heavy gro1>lth of hair on a !Person~s chest and limbs indi.:..· 
14 cates great physical strength. 15 -1 
40. One who has thin and tightly 
!drawn lips is likely to be 
stingy with his mone,r ••••••••• 15 25 +10 
u. It you sing· before breakfast, 11ou will ccy- before supper •••• 15 g -7 
42. An expectant mother can make 
~er child beautitul by looking 
a.t beautiful works ot art ••••• J.4. .3 -ll 
4.3· Women with red hair are 
quick tempered •••••••••••••••• 13 12 -1 
44· "Darning iieedles" sew up 
one~s mouth., •••••••••••••••••• 13 l3 0 
45. Rain makes children grow •••••• 1.3 12 -1 
46. Finger prints can be changed 
by using acid ••••••••••••••••• 13 21 + 8 
, 
47. People who sleep td.th the moon 
shining on them will becCille 
era~····••••••••••••••••••••• 12 10 -2 
48. If you carry an umbrella, it 
[is not as likely to rain as it 
is it you do not carry the 
umbrella•••••••••••••••••••••• 12 7 - 5 
' 
(concluded on the next page) 
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Table l.ta. (concluded) 
I 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Boys Boys Between Num- Having Some Columns ber Implication Don•t Know Don•t Know 3 and 5 
and Don•t and.Don•t 4 and 6 
~ Understand Understand 
-
' 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
49. Animals can see in complete 
darkness••••••••·•~•••••••••• 12 11 -1 
-5o. A man falling from a great 
height will always be dead 
before he hits the ground •••• 12 9 -3 
51. Good people usually die young. 10 14 +4 
52. The stomach is below the 
waist line••••••••••••••••••• 9 4 -5 
53. Fat people are jolly people •• 8 4 -4 
54. Bulls are. made angry by the 
sight of anything red •••••••• 8 7 ~l 
55. The future can be read by the 
lines in the hand•••••••••••• 8 6 -2 
56. All animals are bom nth the 
skills and knowledge ned.essary 
to keep them alive ••••••••••• 7 8 +l 
57. Breaking a looking glass means 
that a tragedy 1'l:i.ll soon 
occur•••••••••••••••••••••••• 7 3 -4 . 
58. Getting out of bed on the 
wrong side, makes a person 
irritable and d:tsagreealDil.e ••• 4 4 0 
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The data in Table 43 show that the percentage frequency of the 
comb:ined "don't know" and 11don•t understand" responses to certain 
biological science misconceptions having some implication for the 
behavior of n:inth grade boys ranges from 4 per cent to 54 per cent. 
For tenth grade boys it ranges from 3 per cent to 62 per cent. There 
is a decrease in the percentage of the combined "don•t know11 and "don't 
... - ... ... .... 
understal'}d" re~onses to 36 of the 58 biological science misconceptions 
having some implication from the ninth to the tenth grade. The percent-
age decrease of the combined 11don It know" and 11don It mderstand11 responses 
to these 36 misconceptions ranges from 1 per cent to 20 per cent. 
' The percentage frequency of the combined: ndonlt knmv11 and 11donlt 
. - . 
understand11 responses to 14 of the 58 biological science misconceptions 
. 
having some implication for the behavior of children listed in Table 43 
incr.eases from the ninth grade to the tenth grade. The percentage 
increase of the . combined 11don It know" and t1don It understandn responses 
to these 14 misconceptions ranges from 1 per cent to 16 per cent • 
.Eight misconceptions showed no change in the percentage frequency 
, 
of the combined "don • t know11 and "don It understand" responses between 
ninth and tenth grade boys. 
Differences of the 11don't know" and 11don•t understand" responses 
of J!:inth and tenth grade girls to certam biological science misconc!&>-
tions having some implication for the behavior of children.- Table 44, 
which follows, shows the percentage frequencies of the combined 11don•t 
. 
know11 and 11aon • t understand" responses to certain biological science 
misconceptions having sane implication for the behavior of ninth and 
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tenth grade girls. Colum 8 of Table 44 shows the percentage difference 
of the increase or the decrease of the combined 11dontt Imow11 and "don't 
understand11 responses to these misconceptions between the ninth and tenth 
grade girls. An :increase :in the percentage frequency of the combined 
11don•t know" and 11dontt understand11 responses from the n:inth to the 
tenth grade is indicated by a plus sign. A decrease in the percentage 
frequency of the combined 11don' t known and 11 don • t understand" responses 
from the ninth: to the tenth grade is :indicated by a minus sign. The 
misconceptions' are arranged in. descending order from the highest to the 
lowest on the basis of the percentage frequencies of the comb:ined 11dan1t 
know11 and 11don' t understand11 responses to certain biological science 
misconceptions having some :implication for the behavior of ninth grade 
girls. 
Table 44. Differences of the "Don't Know'' and 11Don•t Understand" 
Responses of Ninth and Tenth Grade Pupils to Certain 
Biological Science Misconceptions Having Some :Implication 
for the Behavior of Children. 
Percentage Frequency 
of Responses 
Item 
Num- Biological Science Grade 9 Grade 10 Differences 
ber 
Jl) 
l. 
Misconceptions Girls Girls 
Having Some Don•t Know Don't Know Jinplication 
and Don•t and~Don•t 
Unders·liand Understand 
B G B G 
(2) (3) (4) (~) 16) 
It is possible to overcame 
seasickness by sucking a 
lemon for its juice •••••••• 59 ,• 55 
-;r (continued on the next page) 
Between 
Columns 
3 and 5 
4 and 6 
B G 
(7) (8) 
-4 
I, 
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Table 44. ( cont:inued) 
Percentage Frequency 
of Responses 
Item Grade 9 Grade 10 Difference!! 
Biological Science Girls Girls Between Num- Misconceptions Columns 
ber Having Some Don•t Know Don't Know 3 and 5 
Implication and Don•t and Don•t 4 and 6 
. Understand Understand 
B G B G B G 
(1) (2) (3) . (4) (5) (6) (7) (8) 
2. The blood is the carrier of 
hereditar.y. characteristics ••• 57 38 -19 
3. Lichens or moss wU1 always / 
grow on the north side of 
trees•••••••••••••••••••••••• 44 40 -4 
4. Tobacco ashes on a carpet 
help to keep moths out of it. 44 52 +8 
5. The human race was descended 
from monke,ys ••••••••••••••••• 42 38 
-4 
6. Alcoholics sometimes die of 
spontaneous combustion ••••••• 41 40 -1 
7. A boil on the neck purifies 
the blood•••••••••••••••••••• 38 34 -4 
a. A negro' s skull is much 
thicker thal a white man's 
skull•••••••••••••••••••••••• 37 42 +5 
9· One should not drink milk 
when they' have lobster or 
crabmeat••••••••••••••••••••• 35 31 
-4 
10. Some snakes have a stinger 
at the end of the tail••••••• 34 29 
-5 
11. Finger prints can be changed 
b.1 using acid. ••••••••••••••• 32 36 +4 
(continued on the next page) 
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Table 44. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee Between 
Num- Misconceptions Girls Girls Columns ber Having Some Don1t Know Don1t Know 3 and 5 Implication 
and.Don•t and Don•t 4 and 6 I 
Understand Understand 
I B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
12. One who has had a cucmnber 
salad should never finish 
with a dish of ice crean •••• 32 37 +5 
13. Fish is a brain ~ood•••••••• 31 31 .o 
14. A tapeworm eats so much of 
its Victim's food that the 
victim is always h"llllgry •••• • 30 12 -18 
15. Bloodhounds will attack 
those th~ are hunting •••••• 30 31 +l 
16. Oysters should not be eaten 
in B.rf3' month "Which does not 
have an 11R11 in it ••••••••••• 30 26 
-4 
' 
, 
17. Women possess a power of 
intuition absent in men ••••• 28 li1 -ftil3 
• lB. If animals acquire an 
unusu~ heavy coat o£ fur, 
that fact foretells a 
severe winter ••••••••••••••• 2"8 28 0 
19. Sea gulls circling in. large 
numbers mean that stormy 
weather is caning ••••••••••• 25 31 +12 
20. The behavior of certain ani-
mals is more reliable :in pre-
dieting the weather than is 
the u. s. Weather Burean •••• 25 11 
-14 
(continued on the next page) 
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Table ~ (continued) 
Percentage Frequency 
of Responsee 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Girls Girls Between Num- Having Some Columns ber Implication Don•t Ifuaw Don't Know 3 and 5 
and Don•t and Don•t 4 and 6 
' Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
21. Lobster is poisonous if' eaten 
at a meal with ice cream ••• • 25 24 -1 
22. A person with a jmr that 
sticks out is usually a very 
forceful person••••••••••••• 23 16 
-7 
23. A person: with a small chin is 
usually a timid person •••••• 23 30 +7 
24. A bat will try to f'ly into a 
girl's hair••••••••••••••••• 22 27 +5 
25. The grasp of a large octopus 
is unbreakable by a strong 
man••••••••••••••••••••••••• 21 27 +a 
26. Children sometimes mherit 
characteristics from a pre-
vious wif'e of their father •• 21 18 
-3 
27. Snakes can be charmed by 
' 
music••••••••••••••••••••••• 21 26 +5 
28. Milk and cherries should 
never be eaten together ••••• 21 30 +9 
29. Wetting the hair to make it 
lie dow.n rots the hair •••••• 21 26 +5 
30. A heavy growth of hair on a 
person*s chest and limbs 
:indicate,s great physical 
strength•••••••••••••••••••• 20 23 +3 
(continued on the next page) 
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Table 44. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Difference!! 
Misconceptions Girls Girls Between Num- Hav:ing Some Columns ber Tlll.plication Don•t Know Don't Know 3 and 5 
and Don•t and Don't 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) {6) (7) (8) 
31. All great artists and musi-
cians are highly tempera-
mental•••••••••••••••••••••• 19 27 +8 
32. People born under the :infiu-
ence of certain stars show 
this influence on their 
characters •••••••••••••••••• 19 13 -6 
33. 'When a .living thing dies, all 
the cells are dead •••••••••• 18 14 -4 
34. If you breathe deeply, you 
will never catch a cold ••••• 18 20 +2 
35. One who has thin and tightly 
drawn lips is likely to be . 
stingy With his money •• ••••• 16 16 0 
36. Everyone has genius of a cer-
tain sort, the problem is 
to find out what it is •••••• 1.5 29 +14 
37. Long slender hands are an 
indication of an artistic 
nature•••••••••••••••••••••• 1.5 1.5 0 
38. Any physical or mental 
disease can be produced by 
thinking too much about 
it •••••••••••••••••••••••••• 1.5 17 +2 
(continued on the next page} 
Table 44. (continued) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differencee 
Misconceptions Girls ~ls Between Num- Having Some Columns ber Implication Don't Know Don 1t Know 3 and 5 
and Don't and Don't 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) .(6) (7) (8) 
39. The dyes used for Easter 
eggs are poisonous •••••••••• 14 17 +3 
40. Persons with exceed:ingcy high 
foreheads are always posses-
sed of remarkable :intelli-
gence••••••••••••••••••••••• 14 22 +a 
la.. Rain makes children grow 
faster•••••••••••••••••••••• 12 ll ~1 
42. AnimaJ.s can see in complete ' 
darkness•••••••••••••••••••• 12 8 -4 
43. I£ one does not scratch a 
mosquito bite, it Will 
stop itching•••••••••••••••• u· 32 +21 
44. "Darning needles" sew up 
one's mouth ••••••••••••••••• ll 10 
-1 
45. People who sleep with the 
moon shining on them Will 
become craz.y •••••••••••••••• 10 13 +3 
46. A man falling from a great 
height Will always be dead 
before he hits the ground ••• 10 14 +4 
47. If you cam:y an umbrella, it 
is not as likely to rain as 
it is if you do not carry 
the umbrella•••••••••••••••• 9 7 -2 
(concluded on the next page) 
Table 44. (concluded) 
Percentage Frequency 
of Responses 
Item Biological Science Grade 9 Grade 10 Differences 
Misconceptions Girls Girls Between Num- Having Some Columns ber Implication Don't Know Don't Know 3 and 5 
and Don't and.Don't 4 and 6 
Understand Understand 
B G B G B G 
(1) (2) (3) (4) (5) (6) (7) (8) 
4~. If you ~g before breakfast, 
you will cry before supper •• 8 10 +2 
49. The stomach is below the 
• waist line•••••••••••••••••• 7 4 -.3 
5o. Bulls are made angry by the 
sight of anything red••••••• 6 5 -1 
51. Good people usually die 
young ••• •·••••••• • ••••••••••• 6 6 0 
52. ihe future can be read by 
the lines :in the hand ••• •·•. • 6 11 +5 
53. Breaking a looking glass 
m~s that a tragedy will 
soon occur•••••••••••••••••• 5 5 0 
54. An expectant mother can make 
her child beautiful b.J' look-
ing at beautiful works of art 5 9 +4 
55. Fat people are jol:cy people. 5 1 
-4 
56. . All animals are born with the 
skills and knowledge neces-
sar,y to keep them alive ••••• 4 8 +4 
57. Women with red hair are 
quick tempered•••••••••••••• 3 10 +7 
58. Gett:lng out o£ bed on the 
w.ron~ side, makes a person 4 irri able and disagreeable ••• l +3 
The data in Table lt4 show that the percentage frequency of the 
combined "don't know" and "don't understand" responses to certain 
biological science misconceptims having sane implieatim tor the 
behavior of ninth grade girls ranges frcu l per cent to 59 per cent. 
For tenth grade girls it ranges from 1 per cent to 55 per cent. There 
is a decrease :in the percentage of the combined "don • t lm.GW'' and "don 1 t 
. . . 
understand'! re~onses to 23 of the 58 biological science misconceptions 
. 
having SQlle implication fr~ the ninth to the tenth grade. The percent-
age decrease of the combmed "don't know" and "don't understand" 
. 
responses to these 23 misconceptions ranges from 1 per cent to 19 p,er 
cent. 
The percmtage frequency of the comb:ined "don't lmow" and "don't 
- - . 
unQ.erstand" responses to 29 of the 56 biological science misconceptions 
having sane :l.mPlication for the behavior of children listed in Table b4 
increases frfi.D; the ninth to the tenth grade. The percentage increase 
of the canbined "don't knOll" and "don•t understand" responses to these 
29 misconceptions ranges fran 1 per cent to 21 per cent. 
Six misconceptions showed no change in the percentage frequency 
of the comb:ined 11don.1t know" and "don•t understand" responses between 
. . 
n:inth and tenth grade girls. 
CHAP'DER V 
CONDENSATION OF OBTAINED DATA AND RECOMMENDATIONS 
Statement of the problem.- The purpose of this study wa.s: (1) 
to construct and eyaU\lt:t.tf' an instrument for determining the prevalence 
of certain important general science misconceptions among ninth grade 
and tenth grade school children; and (2) to determine the prevalence 
of responses to this instrument Which suggest the occurrence of certain 
important general science misconceptions among ninth and tenth grade 
children. 
Procedures of the investigation.• The research procedures used 
in this investigation ma.;v be sununarized as follows: 
By using the tree writing technique, approximately 900 pupils and 
teachers coope~ated by submitting unlimited numbers of unfounded 
beliefs, after being given examples of common misconceptions in order 
to establish clearly the type of unfounded belief to be used in the 
current stu,dy. Other sources contributing included: (1) previous 
studies of general scie~e misconceptions; (2) published books and 
articles pertaining to general science misconceptions; (3) the press, 
magazines, radio and television. 
When the compilations from all sources were completed, there were 
741 misconceptions. Immediately 175 items were eliminated as being 
obviously trivial, outdated, anti-social, without proof of truth or 
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falsity, or having infrequent occurrence. 
The S66 items were submitted to a class in science edu.cation at 
Boston University to simplify and improve the readability and the 
structure of the itans. The follcming criteria were used as guides 
:tn the formulation of each statement in the :instrument: 
(l) It should be a declarative sentence. 
(2) It Should be brief. 
(3} It should be completely false. 
( 4) It should have 0~ one :interpretation. 
( S) It should be suited to the reading level of seventh 
grade children. 
The ravised and corrected lists of misconceptions were submitted 
to three college professors who were specialists :in science education. 
They were asked to delete all statements considered true and to 
EJValuate each item in the preliminary instrun.ent according to the 
potentialities of the misecmception for affecting the behavior of 
those who believed it to be true. They were asked to separate the 
unfounded beliefs, fom:ing three groups; those haVing serioo.s :implica-
tion for the behavior of the :Individual, those having sCI'lle implication 
for the behavior of the individual, and those having slight or no 
implication for the bebavior of the individual. 
These corrected and EJValuated lists of physical and biological 
misconceptianawere submitted to ten general science teachers, fi~e 
biology teachers, five p1:J:3'sics teachers and five bh..eini~r;Veteachers. 
Each jury member was asked to rate f!Wery general science misconception 
b;y circling one of the f'ollOlting: 
(l) Those having serious implication for the behavior of the 
individual. 
( 2) Those bav:lllg sane implication for the behavior of the 
individual. 
(3) Those having slight or no implication for the behavior 
of the mdividual. 
:Each jury' 1 mElliber was mstru.cted to draw a line through q- state-
ment considered as true and to omit a rating of the item. Instructions 
were given also to delete all statements pertainmg to the supernatural 
or to mysticisn. 
When the mventar:i.es were retumed, a frequency distribution was 
made of the jury responses to each statement. Then the total acore of 
the frequency distribu.tion of jury responses to- eaeh statement was 
determined. The general science misconceptions were arranged m the 
rank order of their decreasing importance on the basis of their total 
scores. In addition, a table was constructed shOWing the number of 
misconceptions chssified on the basis of their total scores as having 
(l) serious jmplication for the behavior of the individu~, (2). having 
some implication for the behavior Gf the individual, and (3) having 
slight or no implication for the behavior of the individual, according 
to the misconception 1 s potentialities for affecting the behavior of 
the believer. 
The nwnber one signified that the jur.y member felt that the itEm 
had serious implication for the behavior of the individual. Number 
247 
two :indicated that the item had sane implication. Number three shned 
that the i tem.s bad slight :implication for the behavior of the individ-
ual. The prellmmary screening had redneed the $66 miscc:nceptions 
to 19.3 ·physical science i tans and 2$2 biological science items. 
After the f:lnal screening of the items by all persons to llhan they 
were sul::mitted,,for evaluation., there were 76 physical science miscon-
ceptions and 11.7 biological science misconceptions which were to be 
used in the final :instrument. 
Using the results of the special eTaluation instrument, the final 
invEilt~ry forms were CC!lstru.eted. In each form, apprOXima.teq two 
thirds of the statements were false and one third of the statements 
were true. The true statem.ents were added to the :inventory forms so 
that the pupils would not discOYer that they were being examined :for 
the prevalence of misconceptions. The true statements were tm;en from. 
doctoral studies of science llisoonceptiCllls or i'rCill the ninth grade 
text book Science -A St017 of Discovery and Progress by Ira c. 'Davia 
and Richard W •. Sharpe and published by Henry H0lt and CanpaD3' of New 
York :in 1947. 
:rn addition, "sleeper" questions or stop items were used on each 
page of the inventery. The nsieepertt questions were simple false 
statements which were included to help identify those pupils who 
became frustrated in the scoring process and who then marked the 
score sheets Without giving serious thought to the itEms. An 
examinee must answer two out o:t three o:t these "sleeper" items 
correct:cy- if his mventor,y :tom was to be used to help dete:mme the 
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prevalence of science miseonceptims anong nmth grade and tenth grade 
pupUs. The final instrument consisted of five inventory forms, eaeh 
form having 6o items-. Within each £om there were 39 misconceptions, 
18 true statements and three "sleeper" items. Items having serious 
potential for atfectmg the behaVior of chUdren and other items havmg 
sane potential for the behavior of ch:Udrea were distributed equally 
within the invmto17 forms. Items that were high and low in rank 
orcier 1 as judged by' a ;JU17 of 2S science teachers, were distributec:l 
equally" llitldn the forms. 'The biologica~ and pqsical scient;e itEms 
were distribnted within the forms in a ratio of three to two. A pUot 
study was made in one junior high school canparing the inventory foxms 
by determining the mean and standard deviation. The directions to 
teachers, and the special I.B.M. answer shee~s with directions tor 
pupUs were the same for all mventory forms. 
The five inventory forms were distributed randanly and equitably 
among 3101 ninth and tenth grade boys and girls in selected parts o:t 
the United. States. Science classroom teaChers were supplied with 
detailed directions perta:ining to the administration of the :1nvento17 
. forms by science supervisors and college professors 'Who were partici• 
pating in the studv'. Early in the studv'1 areas had been chosen in the 
United States 'Which woQld serve as centers and the ma:terials were dis-
triba.ted fran these po:ints. Those distribo.t:lng the materials had been 
orientated previously by' correspondence, so there could be no question 
or doubt as to the purposes ot the investigation. 
When the material 1ras retumed fran different parts of the United 
249 
States, the reliability coefficients of the data frQm the inventory 
' 
.forms were est:imated.. It was assumed that; each :individual had 
attempted each item and each item was ccnsidered to m~asnre the same 
factor as avery other. In addition, the mean, standard deviation and 
: 
critical ratio, of the data fran each inventory form. at the ninth 
grade level, were c~ted for boys and girls. Also, tetrachoric 
correlations and the standard errors o.t correlation were estimated for 
the I.Q.' s and' the scores on each of the inventory forms, for boys and 
girls, at the n:inth grade level. 
Item ana.ly'ses for aJ.1_ the misemceptions in all the :inventory forms 
at the ninth grade level were made by counting and recording the number 
of correct responses to each itE'IIl in the high criterion group and the 
number :in the l.ow criterion group. For each item, the sum and differ-
ence of the numbers of correct responses were recorded. The itEms 
were rated then according to their different levels of significance. 
The per cents of all responses to eaeh misconception were deter-
m:ined, and the clitferences between the 11trueu and 11sanetimes truett 
and the "don't lmow" and ndontt un.derst~u respon;es to each mis~on-
~ 
ception by n:inth and tenth grade children were indicated. 
Evaluation of the :instrument.- The instrument used in this 
investigation was easy to administer within a single class period. Of 
the 3101 cases reported, only ll cases were dropped fran the study 
because all the items in arq one form had not been answered. There 
were. no complaints concem:Jng the adn.inistration of the instrument 
from ~ of the science teachers, the science supervisors, or the 
college professors. 
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There were two indications that the responses made by the ninth 
and tenth grade children were the honest judgments of those partici-
pating. Of the .3101 cases reported, it is reasonable to assume that 
:in 8.3 cases, 'Which were dropped from the stuc.\1, the pupils became 
i'rustrated and then marked the scare sheets llithout giving serious 
thought to the items. The Ufrustrated" pupils were those who failed 
to answer correet:cy- two out of three of the 11sleeper'1 or stop items 
:in each inventor.y form. In the process of :inspecting the answer 
sheets to make certain that all strq pencil marks were erased, tha:t; 
pupil erasures· were complete, and pupil response marks were heavy and 
black, it became apparent that many of the pupils were changing their 
scores, which might suggest that they were giving serious considera-
tion to the individual items. 
The validity of the instrwnent was established by using in the 
final instrument only those items which were considered completeq 
false by all members of the jury of experts l'fho cooperated :in the 
general science misconception eval.uatim. .Also, an itEill anaJ;rsis was· 
made for each misconception in each inventory form at the n:inth grade 
level. On:cy' six of the 195' misconceptions used in the final instrument 
were not signif'icant at the 5' per cent level. There were ll misconcep-
tions significant at the 5' per cent level and 17 at the l per cent 
lBTel of confidence. There Yere 161 misconceptions significant at the 
one tenth of one per cent level. Therefore, it is reasonable to 
assume that the discrimination power of the mstrwn.ent as a whole is 
adequate. 
2.$1 
The reliabUity coefficients of the five inventory forms were 
}/ 
computed, and :indicated a range. of o.au to o.824 for the boys, and 
' 0~ 745 to 0.81$ for the girls. Consequentzy- it would be safe to sq 
that the :inventory forms used in this investigation have limited 
reliability. 
Conclusions.- The per cent of ninth grade boys subscribing to 
certain physical science miscC!lceptions having serious implication for 
the behavior of children ranges from 3 per cent to 75 per cent. Fifty 
per cent or more of the boys su.bseribe to the following ph\v'sical 
science misconceptions hav:ing serious implication :for the behavior of 
children; 
WhEn tobacco smoke is bl011n. through a handkerchief, the 
yellGW mark produced is due to nicotine. 
Gasoline burns in the liquid state. 
·creaa is heavier than milk. 
Water aJ.wqs boils at the same temperature. 
Dur:ing the w:inter, it is colder near the ocean than 
it is awq fran the coast. 
There is al~s a calm before a stor.m. 
Water with minerals dissolved :in it is dangerous 
to drink. 
The almanac can predict the weather condi ticms each 
day :f'or a whol.e year in advance. 
The per cent of ninth grade girls subscribing to certain plzy'sical 
l/Helen M. Walker and Joseph Lev, Stati'aticaJ. lh:f'erenee, Henry Holt 
and Comp~, N.Y., 19.$3, PP• 307-314. 
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science misconceptions having serious implication for the behavior of 
children ranges from 2 per cent to 91 per cent. Fifty- per cent or 
more of the girls su.bsc·ribe to the following physical science miscon-
ceptions having serious implication for the behavior of children: 
Cream is heavier than milk. 
When t9bacco smoke is blo1m through a handkerchief, 
the y-ellow mark produced is due to nicotine. 
Gasoline burns :ln the liquid state. 
Oil is heaVier than water. 
Dur:ing the winter,· it is colder near the ocean 
than it is away from the coast. 
There is al~s a calm before a stor.m. 
The almanac can predict the weather conditions each 
day for a whole year in advance. 
A burn from boiling water is more severe than one 
fran steam. 
The needle of the compass points to the north 
geographic pole. 
Water aJ.wqs boils at the same temperature. 
North is always up, and sou.th is alway-s d011n. 
Thunder comes before lightning. 
The per cent of tenth grade boy's subscribing to certain physical 
science misconceptions having serious implication for the behavior o£ 
children. ranges £rom 2 per cent to 80 per cent. Fifty per cent or 
more of the boya sUbscribe to the following p~sical science 
, 
misconceptions: 
When tobacco snoke is blown through a handkerchief, 
the yellow mark produced is du.e to nicot:ine. 
Gasoline burns in the liquid state. 
Cream is heavier than milk. 
The needle Qf the compass points to the north 
geograpbie pole. 
Oil is heavier than water. 
There is always a calm before a stor.m. 
Water alwqs boils at the same temperature. 
The per cent of tenth grade girls subscribing to certain ph;rsical 
science misconceptions haVing serious implication for the behavior of 
children ranges floom · 3 per ee:nt t~ 81 per cent. Fifty per cent or 
more of the gtrls subscribe to the following p~sical science miscon-
ceptions having serious impli.cation for the behavior of children: 
Gasoline bums in the liquid state. 
When tobacco smoke is blown tbr011gh a handkerchief, 
the yell011' mark produced is dne to nicotine. 
Cream is heavier than. milk. 
There is alw~s a calm before a star.m. 
Water always boils at the same temperature. 
ll 
Daring the winter it is colder near the ocean thm 
it is away from the coa8t. 
North is alwa;rs up, and south is allra_ys down. 
The almanac can predict the weather conditions each 
day' for a whole year in advance. 
The needle o£ the compass points to the north 
geographic pole. 
The per cent of ninth grade boys subscribing to certain peysical 
science misconceptions having sane implication for the behavior o£ 
children ranges· from 2 per cent to 70 per cent. 
Fifty per cent or more of tbe boys subscribe to the foll011ing 
pby'sical science misconceptions having some :implication for the 
behavior of cki:ldrent 
W~ter always freezes when its temperature is reduced 
to 32 degrees FahreBheit. 
Frost is formed usua].4r on the outside of a Window. 
If you can see many stars m the sky, we will have 
fair weather. 
The S1l1l is the center of the whole universe. 
It gets colder in direct proportion to the distance 
north of the equator. 
Magnets will pick up man;r kinds of metal. 
The pressare of water at the nozzle o:f' a fire hose 
is greater than it is in the hose itselt. 
r 
I£ smoke comes from a clrlmney, the fire is extremely hot. 
ArtUicial. ice is different than natural ice. 
,! 
Coke is dug fran the earth. 
The per cent of ninth grade girls subscribing to certain pl\YSical 
science misconceptions hav:lng some implication for the behavior of 
children ranges fran 2 per cc:nt to 77 per cent. Fifty' per cent or 
more of the g:irls subscribe to the following p!wsical science 
misconceptions having some implication for the behavior of children: 
Frost. is formed uSilall;r on the outside of a window. 
Artificial ice is different than natural ice. 
Water always freezes when its temperature is reduced 
to 32 degrees Fahrenheit. 
If Y01l can see IIlaJ\V' stars in the sky, we will have 
fair weather. 
The pressure of water at the nozzle of a fire hose is 
greater than it is in the hose itself. 
The sun is the center of the whole universe. 
Magnets 'Ifill pick up many ldnds of metal. 
If smoke comes :from a chimney, the fire is extremeq hot. 
Ice is heatter than water. 
It gets colder in direct proportion to the distance 
north of the equator. 
Heavy cx-eam is heavier than light crean. 
The air pressure inside the house is Q:Lfferent than 
it is outside the hO\lse. 
I 
As one goes up in the air, the air pressure increases. 
The per cent of tenth grade boys subscribing to certain physical 
science misconceptions having sane implication for the behavior of 
children ranges from. l per cent to 72 per cent. Fifty' per cent or 
more of the boys subscribe to the following pb;ysieal science miscon-
ceptions havin;g scme implication for the behavior of children: 
Water always freezes when its temperature is reduced to 
32 degrees Fahralheit. 
If you 1Can see many stars in the sk;y, we Will have fair 
weather. 
The sun is the center of the whole universe. 
Frost is formed usually on the .outside of a·llindow. 
Magnet~ will pick up m~ kinds of metal. 
The pressure o£ water at the nozzle of a fire hose 
is greater than it is in the hose itself. 
Artificial ice is different than natural ice. 
' 
Keavy cream is heavier than light cream. 
I 
It gets colder in direct proportion to the distance 
north of the equator. 
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The per cent of tenth grade girls subscribing to certain physical 
science misconceptions having some :implication for the behavior of 
chUdren ranges from l per cent to 71 per cent. Fifty per cent or more 
o£ the girls subscribe to the foUoll:i.ng peysical science misconceptions 
having sane implication for the behavior of children:~ 
• 
The sun is the center o£ the llhole universe. 
Magnets 'Will pick up many kinds of metal. 
Artificial ice i.s· different than natural. ice. 
Frost is formed usually on the outside o£ a window. 
If you can see many stars :1n the sky', we Will have 
fair weather. 
Water always freezes when its temperature is reduced to 
32 degrees Fahrenheit. 
As one goes up :ln the air1 the air pressare increases. 
Heavy cream is heavier than light crean. 
Ocean waves are sanetimes m01.mtain high. 
The air pressure inside the house is differ.ent than it 
is outside the house. 
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The per cent of ninth grade boys subscribing to certam biological 
science misconceptions having serious implication for the behavior of 
children ranges from 2 per cent to 84 per cent. Fifty per cent or 
more of the boys subscribe to the following biological science miscon-
ceptions having serious implication for the behaVior of children: 
A rattle-snake always warns before it strikes. 
Those who leam sl~ retain more of what they leam 
than those who leam fast. 
Those who threaten to commit su.icide seldom do. 
A barking dog never bites. 
The larger the dog, the safer he is for children. 
When a deg is fend of a man, it shows that. person to 
be trust'Wortl'\v'. 
A drowning person who goes down for the third time 
is lost. 
'Whiskey calms the nerves. 
The per cent of ninth grade girls Sllbscribing to certain biological 
science miscooceptions haVing serious implication for the behavior of 
children ranges from 3 per cent to 83 per ·cent. Fi.rt;y per cent or 
more of the girls sa.bscribe to the foUolfing biological science 
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misconceptions hav:ing seriou.s implication for the behavior of children: 
Those 11ho learn slowly retain more of what they learn 
than those who learn fast. 
Those who threaten to commit suicide eeldan do• 
Some an:imals are as intelligent as the average man. 
A rattle-snake alw~s warns before it s$rikes. 
A drcmling persoo who goes d011Xl for the third time 
is lost. 
When a dog is fond of a man, it shows that person to 
be trustwort}W. 
'Whiskey calms the nerves. 
A barking dog never bites. 
Oa.tt:ing a man's hair often and short makes it grow thicker. 
The per c~t of tenth grade boys subscrib:ing to certa:in biQlogical 
science misconceptions having serious implication for the behavior of 
children ranges from 2 per cent to 71 per cent. Fifty per cent or more 
of the boys subscribe w the follow:lng biological science misconceptions 
having serious implication for the behavior of children: 
A rattle-snake always wams before it strikes. 
Those who learn sl0l1ly retain more of what they l.eam 
than those who learn fast. 
Those who threaten to commit suicide seldom do. 
Cold storage kills bacteria. 
A bark:lng dog never bites. 
When a dog is fond of a man, it shows that person to 
be trustworthy. 
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Frost kills disease gezms. 
A drowning person llho goes dow for the third time is lost. 
The per cent 0f tenth grade girls subscrib:ing te certain biological 
science nQ.sconceptions having serious implication for the behavior of 
children ranges from 2 per cent to 76 per cent. Fifty per cent or 
more of the girls subscribe to the following biological science miscon-
ceptions haVing serious implication tor the behavior of children: 
Those who leam slowly retain more of what they leam 
. 
than those whe leam fast. 
A rattJ:e-snake always "Warns before it strikes. 
A drowning person who go~s down for the third time is J.ost. 
'When a dog is .f'ond of a man, it shows that person to be 
trustworthy. 
Those who threaten to commit suicide seldcm do. 
Cuttin~ a man's hair o.tten and short makes it grow thicker. 
A bark:tng dog never bites. 
The per cent of ninth grade boys subscribing to certain biological 
science misconceptions having sane implication for the behavior of 
chUdren ranges from 1 per cent to 82 per cent. Fifty per cent or 
more of the boys subscriber:.3 to the folloWing biological misconceptions 
having same implication for the behavior of children: 
Fat people are jolly' people. 
The grasp of a large octopus is unbreakable by a strong mm. 
Everyone has genius o:r a certain sort, the problEm is to 
fmd out what it is. 
All anmals are bom with the skills and kn011'ledge 
necessar,y to keep them alive. 
I£ one 'does not scratch a mosquito bite, it will stop 
itcb:i.ng. 
An¥ peysical or mental disease can be produced by 
thinking too much ab011t it. 
Children sometimes inherit characteristics from a 
previous wife of their father. 
'When a living thing dies, all the cells are dead. 
An:ima:ts can see in complete darkness. 
A man falling· fran a gt-eat height vdll alwqs be dead 
before he hits the ground. 
Bloodhounds will attack those they are hunting. 
Bulls are made angry by the sight of aeything red. 
Women with red hair are quick tempered. 
260 
The per cent of ninth grade girls subscribing to certain biological 
science misccnceptions haVing sGIIle implication for the behavior of 
cbildren ranges fran l. to 91 per cent. Fi.tliy per cent or more Qf the 
girls subscribe to the follcm:ing biological science misconceptions 
haVing sane implica~ion for the behavior of children: 
Fat people are jolq people. 
'Evecy-one has genius of a certain sort, the problem is 
to find out wba.t it ia. 
AnimaJ.s can see :ln complete darkness. 
All anmals are born with the skills and kn~~·-: 
necessar.y to keep them alive. 
'When a living thmg dies, all the cells are dead. 
The stomach is below the nist lme. 
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The grasp of a large octopus is unbreakable by' a strong man. 
If one does not scratch a mosquito bite, it will stop itching. 
Women with red hair are qnick tempered. 
Bulls are made angry by the sight of anythlng red. 
Ltng slender hands are an indic.ation of an artistic nature. 
Any phYsical or mental disease can be produced by thirildng 
too much about it. 
Wap.en possess a power of :intuition absent in men. 
A tapeworm eats so much of its victim t s food that the 
victim is always hungry. 
Sea gulls circling in large Immbers mean thai sto~ 
weather is coming. 
A man falling fram a great height 'Will alwqs be dead 
before he hits the ground. 
Ol;i:Udren sometimes inherit characteristics fran. a previous 
'Wife of their father. 
,, 
The per cent of tenth grade boys subscribing to certain biological 
science misconceptions having scm.e implication tor the behavior of 
children ranges from l to 83 per cent. Fifty per eent or more of the 
boys subscribe to the follow.ing biological science misconceptions 
having some implic~tion for the behavior of children~ 
Fat people are jolly people. 
When a living thing dies, all the cells are dead. 
Wanen 'With red hair are quick t~pered. 
Everyone has genius of a certain sort, the problem. is to 
find out what it is. 
A tapeworm eats so much of its victim • s food that the 
victim is always hungry. 
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The grasp of a large octopus is unbreakable by a etrong man. 
If one does not scratch a mosquito bite, it will stop itching. 
Any plzy'sieal or mental disease can be produced by thinking too 
much about it. 
All animals are born l'fith the skills and knowledge necessary 
to keep them alive. 
A man falling frcm a great height will always be dead before 
· he bits the ground. 
The psr cent of tenth grade girls subscribing to certain biological 
science misccncepticm.s having some :implication for the behavior o£ 
'children ranges fran 1 per cent to 90 per cent. Fifty per cent or more 
of the girls subscribe to the following biological science miscmcep-
tions hav:tng some :implication for the behavior of childrent 
Fat people are jolly people. 
Wcmen with red hair are quick tempered. 
When a. liVing thing dies, all the cells are dead. 
A :tapeworm eats so much of its Vict:lm' s food that the 
Victim:, 1.s al.ways hungry. 
Animals can see in COmplete darlm.ess. 
Everyone has genius of a certain sort, the problem is to 
find out what it is. 
Long slender hands are an indication of an artistic' nature. 
The grasp of a large octopus is unbreakable by a strong man. 
Bulls are made angry by the sight of anything red. 
Any ph;rsi<?al or mental disease can be produced by thinking 
too much about it. 
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All animals are bom with the skillS. and knowledge necessary 
to keep them alive. 
A man falling from a great height will always be dead before 
he hits the ground. 
Number of physical and biological misconceptions having serious 
or some implication for behavior of children believed by 50 per cent 
of boys and girls in ninth and tenth grade, the range of frequencies 
of response and the number of identical beliefs of boys and girls at 
the ninth grade level.-- The data in Tables 45 and ~6, 1~ch follow, 
show that the boys and girls do believe, basically, the same general 
science misconceptions. For example, ~f the 8 physical science mis-
conceptions having serious implication for the behavior of children, 
believed by 50 per cent of the ninth grade boys; 7 of them were believed 
also by 50 per cent of the ninth grade girls. 
Of the 7 ppysical science misconceptions having serious impli-
cation for the behavior of children, believed by 50 per cent of the 
I 
tenth·grade boys; 6 of them were believed also by 50 per cent of the 
tenth grade girls. 
Of the 8 biological science misconceptions having serious impli-
cation for the behavior of children, believed by 50 per cent of the 
nintbegrade boys; 7 of them were believed also by 50 per cent of the 
I 
2~a 
ninth grade gi~ls. 
Of the 7 biological science misconceptions having serious impli-
cation for the behavior of children, believed by 50 per cent of the tenth 
grade boys; 5 of them were believed also by 50 per cent of the tenth 
grade girls. 
Of the 10 physical science misconceptions having some implication 
for the behavior of children, believed by 50 per cent of the ninth grade 
boys; 9 of them were believed also by 50 per cent of the ninth grade 
girls. 
Oi the 9 physical science misconceptions having some implication 
I 
for the behavior of children, believed by 50 per cent of the tenth grade 
boys; 7 of them 'Were be:j.ieved also by 50 per cent of the tenth grade 
girls. I 
Of the 13 biological science misconceptions having some implica-
_tion for the behavior of children, believed by 50 per cent of the ninth 
grade boys; 12 of them were believed also by 50 per cent of the ninth 
grade girls •. 
Of the 10 biological science misconceptions having some implica-
tion for the behavior of children, believed by 50 per cent of the tenth 
grade boys; S of them were believed also by 50 per cent of the tenth 
grade girls. 
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'{able 45. Number of Physical and Biological Misconceptions Having Serious 
Implication for Behavior of Children Believed by 50 Per Cent 
of Boys· and Girls in Ninth and Tenth Grade, The Range of 
Frequencies of Response and The Number of Identical Beliefs 
of Boys and Girls at the Ninth and Tenth Grade Level. 
Nillllber of Range of Number of Range of Number of 
Ite:r,ns Be- Percent- Items Be- Percent- Identical 
lieved by age Fre-:- lieved by age Fre- Items Be-
50 Per Cent quency 50 Per Cent quency lieved by 
of Boys for Boys of Gli:.rls for Girls ls Boys and Gir 
Grade Nine 
Physical. Items 
Having Serious 
Implication 8 
.3 - 75 12 2-91 7 
' 
Grade Ten 
PhysicaJ. Items 
Having Serious 
Implication 7 12- so 9 3-81 6 
Grade Nine 
BiologicaJ. 
Items Having 
Serious 
Implication 8 2-84 9 3 - 8.S 7 
Grade Ten 
BiologicaJ. 
-
Items Having 
Serious '• 
ImplicatiQn 7 2-71 7 2-76 5 
_Table 49. Number of Physical and Biological Misconceptions Having Some 
Implication for Behavior of Children Believed by 50 Per Cent 
of Boys and Girls in Ninth and Tenth Grade, The Range of 
Frequencies of Response and The Number of Identical Beliefs 
of Boys and Girls at the Ninth and Tenth Grade Level. 
Number of Range of Number of Range of Number of 
Items Be- Percent- Items Be- Percent- Identical 
lieved by age Fre- lieved by age Fre- Items Be-
50 Per Cen~ quency 50 Per Cent 1quency lieved by 
of Boys for· Boys of Girls for Girls· rls Boys and Gi 
Grade Nine 
Physical Items 
Having Some 
Implication 10 2-70 13 2-77 9 
Grade Ten 
Physi-eal. Items 
Having Some 
Implication 9 1-72 10 1-71 7· 
Grade Nine 
' 
-· Biological . .. 
Items Having 
Some Impli-
cation 13 1-82 17 1- 91 12 
-
Grade Ten . 
Biological 
Items Having 
Some Impli-
cation 10 1-8.3 12 1- 90 8 
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Increase and decrease in prevalence of certain physical and bio-
logical science misconceptions having serious or some implication 
for the behavior of ninth and tenth grade children.-- It is interesting 
to notice how certain physical science misconceptions having serious 
implication for the behavior of children var,y in prevalence from 
the ninth to the tenth grade. Thirteen of the 39 physical science 
misconceptions having serious implication for the behavior of 
6liildren increase in prevalence among boys from the ninth to the 
tenth grade. The percentage of the prevalence of these 13 miscon-
ceptions ranges from 2 per cent to 17 per cent. The follit:M.i.ng 
physical science misconceptions having serious implication for the 
behavior of chil¢1ren showed a 10 per cent or more increase in 
prevalence: 
OU is he a vier than water. 
The needle of the compass points to the north geographic 
pole. 
Air has .no weight. 
An object weighs more in water than out of water. 
Twenty-two·of the 39 physical science misconceptions having 
serious implication for the behavior of children showed a decrease in 
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prevalence among boys from the ninth to the tenth grade. The percentage 
decrease of the prevalence of these 22 misccnceptions ranges from l per 
cent to 20 per cent. The follolling physical science misconceptions 
having serious implication for the behavior of children shewed a 10 
per cent or more decrease in prevalence ,fran the ninth to the tenth 
gt"ade: 
Cream is heavier than milk. 
Water alw~s boils at the same temperature. 
DUring the w.inter, it is colder near tbe ocean than it is 
away from the coast. 
Water drunk from a wash· stand faucet is not as pure as water 
drunk fran a kitchen faucet. 
The sun moves fran one po:int in the slcy' to another during 
the dq. 
Ga~oline is heavier than water. 
The greater part of an iceberg f,l.oats above water. 
Four misconceptions showed no change in prevalence between the 
n:inth and tenth grade. 
Twelve of the .39 p~sical science misconceptions having serious 
implication for the behavior o£ children showed an :increase in 
prevalence anong girls fran the n:inth to the tenth gt"ade.. The per-
,, 
I 
centage of the prevalence of these 12 misconceptions ranges £rom 1 
per cent to 19 per cent. The following pb1'sical science misconception::: 
having serious :implication £or the behavior o£ children showed a lO 
per cent or more increase in prevalence: 
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· Air has .no weight. 
Twenty-five of the 39 physical science misconceptions having 
. serious implication for the behavior of children sh01red a decrease in 
prevalence anong ~ls from the ninth to the tenth grade. The per-
centage decrease of the prevalence of these 2.$ misconceptions ranges 
from. 1 per cent. to 20 per cent. The follow:ing physical science miscon-
ceptions having serious implication for the behavior of children showed 
a 10 per cent or more decrease :ln. prevalence fran the ninth to the 
tenth grade: 
Cream i·s heavier than milk. 
Oil is heavier than water. 
A burn '·from boiling -water is more severe than one from. steam. 
Gasol:ine is heavier than water. 
Heat and temperature mean the same thing. 
Two misconceptions sh01red no change :in prevalence between the 
ninth and tenth grade. 
Fifteen of the 39 physical science misc~ceptions having sane 
implication for the behavior of children showed an :increase in preva-
lence among boys from the ninth to the tenth grade. The percentage 
of the prevalence of these ~ misconceptions ranges from l per cent 
to 7 per cent., 
Twenty of the 39 physical. science misconceptions having some 
implication for the behavior of children showed a decrease in preva-
lence among beys from the n:inth to the tenth grade. The percentage 
decrease of the prevalence of these gQ misconceptions range~ fran 1 
per cent to 17 per cent. Four misconceptions showed no change in 
prevalence between the ninth and tenth grades. 
Twelve of the 39 physical science misconceptions having some 
implication for the behavior of children showed an increase 1n 
prevalence ammg girls i'ram. the n:inth to the tenth grade. The percent-
age of. the prevalence of these 12 misconceptions ranges fr<>m. 3 per 
cent to 10 per cent. The following physical seienee misconception 
having sane implication for the behavior of children 'Showed a lO per 
cent or more incr~se in prevalenae:-
The moon is as large as the sun. 
Twenty-four of the .39 physical science misconceptions having some 
implication for the behavior of children showed a decrease in preva-
lence among ¢1s fran the ninth to the tenth grade. The percentage 
decrease of the prevalence of these 24 misconceptions ranges fran l 
per cent to 22 per cent. The following physicaJ. science misconceptions 
having some :implication for the behavior of children showed a 10 per 
cent or more decrease in prevalence from the ninth to the tenth grade:-
Water al.lVays freezes when its temperature is reduced to 
32 degrees Fahrenheit. 
The pressure of water at the nozzle of a fire hose is greater 
than it is in the hose itself. 
Ice is heavier than water. 
It gets colder in direct proportion to the distance north 
of the equator. 
When we fan ourselves, we cool the air around us. 
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Colored water is used in thermaneters. 
Three misconceptions showed no change in prevaJ.ence between the 
nmth and tenth grade. 
Twenty of the 59 biological science misconceptions having serious 
implication :t'o~ the behavior of children showed an increase in preva-
lence among boys fran the ninth to the tenth grade. The percentage of 
the prevalence o:t' these 20 misconceptions ranges £rom l per cent to ll 
per cent. The follOl'ling biological science misconceptions having 
' 
serious implication for the behavior of children showed a 10 per cent 
or more increase in prevalence:. 
Cold storage kills bacteria. 
One should feed a cold and starve a fever. 
Twenty-eight of the 59 biological. science misconceptions having 
serious implication for the behavior of children Showed a decrease in 
prevalence among boys fran the n:inth to the tenth grade. The percent-
age decrease of the prevalence of these 28 misconceptions ranges fro.m 
i 
1 per cent to 19 per cent. The follo"Wi.ng biological science miscon-
' 
captions having serious implication for the behavior of children showed 
a 10 per cent or more decrease in prevalence from the ninth to the 
tenth grade: 
A rattle-snake always warns before it strikes. 
The larger the dog, the safer he is for children. 
The bite of most spiders is poisonous. 
Appendicitis is the result of swallowing I~'~~ seeds. 
Eleven misconceptions showed no change in prevalence between the 
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ninth and tenth grade. 
Twenty-eight of the 59 biological science miscon.ceptions having 
serious implication for the behavior of children increase in prevalence 
among girls from the ninth to the tenth grade. The percentage of the 
prevalence of these 28 misconceptions ranges from 1 per cent to 12 per 
cent. The following biological science misconception having serious 
implication for the behavier of children sh01fed a 10 per cent or more 
:increase m prevalencet 
I£ a drunken man falls, he nev"er hu.rts himself. 
Twenty-eight of the 59 biological science mi'sconceptions having 
serious implication for the behavior of children showed a decrease in 
prevalence among girls from the ninth to the tenth grade. The percent• 
age decrease of the prevalence of these 28 misconceptions ranges fran 
1 per cent to 24 per cent. The following biological science misconcep-
tions having serious implication for the behavi0r of children showed a 
10 per cent or more decrease :in prevalence from the ninth to the tenth 
grade: 
Those 1fo threaten to commit suicide seldom do. 
S6me animals are as intelligent as the average man. 
'Whiskey calms the nerves. 
The bite of most spiders is poisonous. 
Three misconceptions showed no change in prevalence between the 
ninth and tenth grade. 
Twenty-two or the 58 biological science misconceptions having 
sane implication for the behavior of children increase in prevalence 
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among boys from the n:inth to the tenth grade. The percentage of the 
prevalence G.f these· 22 misconceptions ranges from l per cent to ll per 
cent. The .following biological science misconceptions having serious 
implication .for the behavior of children showed a 10 per cent or more 
increase in prevalence: 
Women with red hair are quick tempered. 
A taoeWol'Jlllil eats so I!lllCh of its victim • s .foed that the 
. 
victim is always hungry. 
Thirty-one of the 58 biologic~ science misconceptions having some 
implication for the behavior of children showed a decrease in prevalence 
among boys fran the ninth to the tenth grade. The percentage decrease 
of the prevalence of these .31 misconceptions ranges from l per cent to 
14 per cent. ~e .following biol0gical science misconceptions having 
some :implication for the behavior of children showed a 10 per cent or 
more decrease in. prevalence from ~he ninth to the tenth grade: 
The grasp of a large octopus is unbreakable by a strong man. 
Bloodhounds 'Will attack those they are bunting. 
A bat will try to i'q into a girl's hair. 
Sane snakes have a st:inger at the end of the tail• 
Five misconceptions showed no change in prevalence between the 
ninth and tenth grade. 
Twenty of the 58 biological science misconceptiQD.s hav.:ing some 
:implication for the behavior of children increase in prevalence among 
girls from the ninth to the tenth grade. The percentage of the 
prevalence of these 20 misconceptions ranges £rem l per cent to 11 per 
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c~t. The following biological ~cience misconceptions ha~g some 
implication for the beh~or of children showed a 10 per cent or more 
increase in prevaLence: 
Women with red hair are quick t~ered. 
A tapewozm eats so lilllCh of its victim* s food that the 
victim is always lnmgry. 
Thirty-five of the 58 biological. science misconceptions having sane 
:implication for the behavior of children showed a decrease in prevalence 
among girls from the ninth to the tenth grade. The percentage decrease 
of the prevalence of these 35 misconceptions ranges from i per cent to 
29 per cent. The folloWing biologica~ se~ence misc?nceptions having 
some ~lication for the ~ebavior of children showed a 10 per cent or 
more decrease in prevalence from the ninth grade to the tenth grade. 
All animals are bom With the skills and lmowledge necessary 
to keE!P thEm alive. 
Everyone has genius of a certain sort, the problem is to 
f:ind 011t what it is. 
The stomach is below the waist line. 
The grasp of a large octopus is unbreakable by a strong man. 
If one does not scratch amosqnito bite, it will stop itching. 
Women, possess a pawrer of intuition absent in men. 
Sea ga.lls circling in large II1ll!lbers mean thEt stormy weather 
is caning. 
Children sometimes :inherit characteristics from a previous 
Wife of their father. 
Finger prints can be changed by using acid. 
Three misconceptions showed no change between the ninth and tenth 
grade. 
Recommendations.- This study has been brought to the point where a 
real test, usuable in the classroom, can be derived from the information 
discoverea in this study. In appendix C, Tables lC, 2C, 30, and 4C there 
are listed the 54 misconceptions, both biological and physical., "Which 
were believed to have serious or some implication for the behavior of 
ninth grade children; and which also had a rating of 1'Excellentn in the 
item analysis. In addition, the range of the percentage frequency of 
responses for these 54 items was between 40 per cent and 60 per cent. 
This instrument has implications which suggest that if. a systematic 
analysis, by teachers and pupils, of these misconceptions was undertaken, 
the resulting gentle skepticism of printed statements about the physical 
~rld might transfer to other untrue statements now believed to be true 
and not on this list, or to statements which they will read or hear in 
the future. 
A careiul examination of those items on the inventory which were 
discovered to be false by many pupils could be the basis of a comparison 
of the beliefs of an older generation. It is gratifying to see that 
astrology, in general, was rejected, and the testing of fungi, by t~e 
silver test, was also rejected. 
Many intricate and informative patterns can be discovered in 
individual answer sheets giving clues to personalities and pupils' 
responses to the physical world. 
Here are some examples of the uses to which the inventor.y and the 
data derived from it can be put in the classroom: 
(l) The items of the :inventory lti.ll indicate areas to be 
exploited by the teacher. 
(2) A study of the :individual score by the pupU should 
have diagnostic value for each child. 
(3} Teachers can use this instrument or s:ilnilar instrmnents 
to determine the source of unfounded beliefs. 
(4} The result of this investigation may- suggest changes 
in science literat"tlre. 
(.$) The itEms in this inventory can be gl'Oilped so that 
unfounded beliefs can be discussed :in the classroom 
U!lder unit topics. 
( 6) Misconceptions in the inventory mq be used as a basis 
for science playsJ discussion groups, clubs, and topics 
for compositions; and, at the upper grade levels, for 
simple research to deter.mine the origin of these 
unfonnded beliefs. 
Instruction in the physical. and biological sciences at the ninth 
and tenth gr~de levels should be partially graded from year to year on 
the basis of the differences of the prevalence of physical. and biological 
miscmceptions having potential for affecting the behavior of chUdrm. 
It is reasonable to assume that the pattern established and foll011'ed 
in this investigation could be used in many areas to determine the 
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prevalence of science misconceptions for a particular area. Once the 
physical and biological misconceptions having potential for affecting 
the behavior of school children were identified, they could be used as 
a partial basis for the selection and organization of subject matter 
and interactions in the fields of physic·al and biological science. 
I 
CHAPTER VI 
SUMMARY 
The following misconceptions were believed by at least 50 per cent 
of both boys and girls in the ninth and tenth grades of the sample~ 
and were judged by a jury as having serious or ~ implication for the 
behavior of children: 
'When tobacco smoke is blown through a handkerchief, the 
yellow mark produced is due to nicotine. 
Gasolip.e burns in the liquid state. 
There is always a calm before a stor.m. 
Cream is heavier than milk. 
Water always boils at the same temperature. 
Water alw~s freezes When·its temperature is reduced to 
32 degrees Fahrenheit. · 
Frost is for.med usually on the outside of a window. 
If you can see many stars in the sky, w.e will have fair 
weather. 
The sun is the center of the whole.universe. 
Magnets will pick up macy kinds of metal. 
Artificial ice is different than natural ice. 
A rattle-snake always warns before it strikes. 
Those· who learn slowly, retain more of what they learn 
than ~hose who learn fast. 
Those who threaten to commit suicide, seldom do. 
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A barking dog never bites. 
When a dog is fond of a man, it shmiS that person to be trust-
worthy. 
A drowning person who goes down for the third time is lost. 
Fat ,people are joll.y peaple. 
The grasp of a large octopus is unbreakable by ~ strong man. 
Elferyone has genius of a certain sort, the problem is to find 
out what it is. 
All animals are born with the sld.lls and knowledge necessary 
to keep them alive. 
ArJy' physical or mental disease can be produced by thinld.ng 
too much about it. 
'When a living thing dies, all the cells are dead. 
A man falling from. a great height will always be dead before 
he hits the ground. 
Women with red hair are quick tempered. 
Other misconceptions which may be of interest to investigators are 
those physical and biological i~ems which are believed to have serious 
or some implication for the behavior of ninth grade children; which 
have a high validity discri.mina.tion in the item analysis; and which have 
a percentage frequency of response ranging between 40 and 60 per cent. 
The.y are listed as follows: 
During the winter it is colder near the ocean than it is 
away from the coast. 
There is al~s a calm before a stor.m. 
The almanac can predict weather conditions each d~ for a 
whole year in advance. 
A ,rising barom~ter indicates stol"!!\V' weather. 
Water drunk from a wash stand faucet is not as pure as water 
drunk fra.m a kitchen faucet. 
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Oil is heavier than water. 
The needle of the compass points to the no~h geographic pole. 
North is always up, and south is always do • 
Thunder comes before lightning. 
Gasoline is heav.ier than water. 
Magnets will pick up ma.JW kinds of metal. 
The pressure of water at the nozzle of a fi e hose is . 
greater than it is in the hose itself. I 
If smoke comes from a chimney, the fire is rremely hot. 
Artificial ice is different than natural ice. 
The air pressure inside the house is differ nt than it is 
outside the house. 
Ice is heavier than water. 
Heavy cream is heavier than light cream. 
Ocean waves are sometimes mountain high. 
;rn the dry cleaning process, clothes never et wet. 
As one goes up in the air, the air pressure increases. 
~en we fan ourselves, we coOl the air aroJ us. 
A barking dog never bites. 
The larger the dog, the safer he is for chil ren. 
' When a dog is fond of a man, it shows that p·· rson to be 
trustworthy. 
A drowning person who goes down for the tbi time is lost. 
Frost kills disease germs. 
A weak mind and a strong back go together. 
Some animals are as intelligent as the avera e man. 
,. 
Cutting a man's hair often and short makes i grow thicker. 
Intelligent .,children are not usually strbJ:lg. 
Snow kills germs. 
Women are inferior to men in intelligence. 
Mental diseases cannot be cured. 
Brains and beauty ~arely go together. 
Bright children are usually weak and ;:>.u.u:;u..&.~ 
An adult moth eats wool. 
Hot lemonade will cure a cold. 
The bite of most spiders is poisonous. 
The flickering tongue of a snake does the tinging. 
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A person~s character can be judged accurat 1y by looking at 
his face. 
If one does not scratch a mosquito bite, i will stop 
itching. 
ArTy physical or mental disease can be prod ced by thinking 
too much about it. · 
Children sometimes inherit characteristics from a previous 
wife of their father. 
Animals can see in complete darkness. 
A man falling from a great height will a1 ys be dead before 
he hits the ground. 
Bloodhounds will attack those they are bun ing. 
Bulls are made angry by the sight of an_vt ng red. 
Women with red hair are quick tempered. 
A ta.pewonn eats so much of its victim t s fo · d that the victim 
is ~ways hungry. 
Long slender hands are an indication of an artistic nature. 
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Snakes can be charmed by music. 
The behavior of certain animals is more r liable in pre-
dicting the weather than is the U. S. \'lea her Bureau. 
Sea gulls circling in large numbers mean hat sto~ 
weather~s coming. 
Women possess a power of intuition absent in men. 
Limitations of the stusz.- It is recognized th t the instrument 
used in this investigation and the procedures follord have limitations, 
the most important of which are listed below: 
(1) The tenth grade used in this study was not. composed of 
pupils who had participated in this inves igation as ninth 
grade students. However, most of the pu~·ls in the tenth 
(2) 
grade sample had taken science before the reached the 
tenth grade level. Previously, all of t e pupils in the 
sample had the opportunity to take scien e if the,y had de-
sired to do so. 
. 
The written responses of children to thi type of instru-
ment may not reflect their real knowledg or belief; but the 
instrument was designed, with its five r sponses of true, 
sometimes true, false, dontt know, and d n•t understand, to 
obtain the most rational answer from the child. 
(.3) The pooling of scores from all over the nited States un-
doubtedly hid some regional statistics Jich would have in-
dicated local misconceptions. Further studies in this area 
are contemplated. 
(4) The assmnption is made that no bias was ntroduced during 
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the administration and distribution f the inventor,y 
fonns, by the distant administrators and teachers 
who participated in this study. 
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MemorandUm Sent to Approxillate1y 900 PupUs and Teachers 
.All ot us can remember misconceptions we had whe we were younger 
or while attending school. Sometimes these interfere with an under-
standing end enjoyaent of science. It would help sci nee teachers 
to teach better and young people to learn, if more we e known about 
these misconceptions. Are you able to add some other to those 
which are listed below? 
1. If you pick up toads, they may cause warts t grow on 
your hands. 
2. The red liquid in thermometers is mercury. 
3. Air is pUlled or sucked into a vacuum cleane • 
4. Cream is heavier than milk. 
;. There are ,flying saucers which cane near the earth from 
outer space. 
6. Moist air is heavier than dry air. 
7. Smoke from the ehillney rises to .form clouds. 
8. The liOOn gives off light of its own. 
9. The moon is as large as the sun. 
10. Dew comes out of the ground. 
n. 
12. 
1.4. 
1;. 
16. 
17. 
18. 
Frost is fomed usually on the outside of a Indow. 
The air pressure inside the house is differe t than it is 
outside the house. 
(over) 
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Letter to the Experts Cooperating 
in the Evaluation of Science Misconceptio s 
Dear Sir: 
Accompanying this letter you will find lists of scienrmisconceptions 
which are to be used in the construction of a science ormation 
inventory for one phase o£ my doctorate study. 
This study will attempt to evaluate an instrument :tor determining 
the prevalence of certain important general science Jsconceptions 
among ninth grade pupils. 
Because of your teaching experience and your interest n the growth 
and aevelopment or children, my advisory committee ha suggested 
you as a member of a jury of experts to cooper.ate in t~e evaluation 
of the misconceptions. In this study, a group of misconceptions will 
be expressed as: 
(a) statements that baTe no scientific basis or support .of facts; 
(b) statements having no support of evidence or o cause and 
effect relationship, reflecting attitudes co trary to the 
scienti:tic method. 
Each misconception is to be evaluated according to th potentialities 
or the Ili.~conception for affecting the behavior of those who believe 
it to be true. I£ ,you feel the misconception .has ser.i,bus implications 
for the behavior o£ the individual, circle the numbe~ _l~·" I£ you 
feel the misconception has· some implication for.the ~vior o£ the 
individual, circle the number 12." If the ,misconception has slight 
or no implication for the. behavior or :the i.ndividual, rcle the 
number "3." !! l!!! think ~ !!l statement !-! ~~ aw .! !E!! 
through!;:~~! ratiJ:!i ~ :!?£! ~· Also, all sttatements 
pertaining to the supernatural or to mysticisa should be deleted. 
When you have finished, please check to see that all tr statements 
mve been evaluated. Your help wlll be greatly apprec ted and will 
be acknowledged when the inventory is completed. 
Please return the material in the enclosed self addressed envelope. 
Sincerely yours, 
285 
Table U. Total Jury Scores an!i P,ank Order of Physicafl. Science 
Misconception Items.!/ 
Physical Science Total of Rank Order 
Item Nut~ber Ju:ry Scores o:t Items 
llJ l~J l3J 
74 •••••••••• 36 1 
135 •••••••••• 40 2 
47 •••••••••• 41 3 49 •••••••••• 43 5 72 ••••••••••• 43 5 127 •••••••••• 43 5 23 •••••••••• 45 8 
109 ........... 45 8 
175 •••••••••• 45 8 71 .... •••'••• 46 u.s 
125 ·······~·· 46 11.5 128 •••••••••• 46 11.5 168 •••••••••• 46 11.5 173 •••••••••• 47 14 
75 ....... ~ ... 46 15 
93 •••••••••• 49 16.5 138 ••••••••••• 49 16.5 
17 •••••••••• 50 20 
96 ., ......... 50 20 
lll •••••••••• 50 20 120 •••••••••• so 20 187 .............. 50 20 
b. •••••••••• 51 24.5 32 •••••••••• 51 2h.5 
51 •••••••••• 51 24.5 191 •••••••••• Sl 24.5 26 •••••••••• 52 31 92 ........... 52 31 
94 •••••••••• 52 31 
112 •••••••••• 52 31 123 •••••••••• 52 31 
159 •••••••••• 52 31 160 •••••••••• 52 31 161 •••••••••• 52 31 
179 •••••••••• 52 31 52 •••••••••• 53 39.5 76 •••••••••• 53 39.5 
79 •••••••••• 53 39.5 
(continued on next page) 
!/For complete wording of items see Table 11A, .Appem ~A. 
. 
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Table u. (continued) 
Physical Science Total of Rank Order 
'Item Humber Jury Scores ot Items 
(1} J.?_l_ -~31_ 
82 •••••••••• 53 39.5 J'las •••••••••• 53 39.5 
89 •••••••••• 53 39.5 
164 ••••.•••••• 53 39.5 
190 •••••••••• 53 39.5 
27 •••••• •·••• 54 47.5 29 •••••••••• 54 47.5 70 •••••••••• 54 h7.5 
80 •••••••••• 54 47.5 124 ....... ~ ... 54 47.5 
140 ...... ·~· .. 54' 47.5 
1bl •••••••••• 54 47.5 182 •••••••••• 54 47.5 19 •••••••••• 55 55.5 37 •••••••••• 55 55.5 ;a •••••••••• 55 55.5 67 ••••••• f ••• 55 55.5 
77 •••••••••• 55 55.5 103 •••••••••• 55 55.5 133 •••••••••• 55 55.; 146 •••••••••• 55 55.5 
21 •••••••••• 56 64.5 35 •••••••••• 56 64.5 
39 •••••••••• 56 64.5 87 •••••••••• 56 64.5 9S ••••.•••.• 56 64.5 98 •••••••••• 56 64.5 
105 •••••••••• 56 64.5 121 •••••••••• 56 64.5 
147 •••••••••• 56 64.5 172 •••••••••• 56 64.5 38 •••••••••• 57 74 40 •••••••••• 51 74 hl ••.•••••••• 51 74 42 •••••••••• 57 74 43 ••••••••••• 51 74 61 •••••••••• 51 74 90 •••••••••• 57 74 100 ....... ~ ... 51 74 
(continued on next page) 
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'!'able u. (continued) 
Physical Science '!'otal of - Rank Order 
Item Number Jury Scores of Items 
(lJ (2) (3) 
163 •••••••••• 57 74 
2 •••••••••• 58 86 
el ........... 58 86 
30 ••••••••••• 58 86 
45 •••••••••• 58 86 81 •••••••••• 58 86 lOb. ••••••••••• 58 86 
107 ••••••••••• 58 86 
134 •••••••••• sa 86 142 •••••••••• 58 86 148 •••••••••• 58 86 lSO •••••••••• sa 86 
1S7 ....... : ... 58 86 
162 •••••••••• 58 86 
174 •••••••••• 58 86 
193 •••••••••• 58 86 
' 6 .. ~ ........ 59 99.5 
14 •••••••••• 59 99.5 18 •••••••••• 59 99.5 31 ........... 59 99.5 
so •••••••••• S9 99.5 62 ........... S9 99-5 66 •••••••••• 59 99.5 
73 •••••••••• 59 99.5 101 •••••••••• 59 99.5 156 •••••••••• 59 99.5 
171 •••••••••• 59 99.5 1.92 ........... 59 99.5 
9 •••••••••• 60 Ul 
.34 •••••••••• 60 111 46 •••••••••• 60 111 S6 •••••••••• 60 l11 68 •••••••••• 60 111 91 •••••••••• 60 111 114 •••••••••• 60 111 117 •••••••••• 60 111 169 •••••••••• 60 111 170 •••••••••• 60 111 
(concluded on next page) 
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Table u. (concluded) 
Physical Science, Total ot Rank Order 
Item liWlber Jury Scores ot Items 
(lJ (2) (JJ 
-
185 •••••• •t••• 60 111 
1 •••••••••• 61 122 
5 •••••••••• 61 122 
7 ..... ••'••. 61 122 
·51 •••••••••• 61 122 
65 ........... 61 122 
86 •••••••••• 61 122 102 •••••••••• 61 122 129 ............ 61 122 
132 •••••••••• 61 122 
1ldt. ........... 61 122 
181 •••••••••• 61 122 
33 •••••••••• 62 129.5 
91 •••••••••• 62 129.5 106 •••••••••• 62 129.5 
183 •••••••••• 62 129.5 12 •••••••••• 6; 135 28 •••••••••• 6.3 135 53 •••••••••• 63 135 
ll.3 •••••••••• . 63 1.35 130 ••••••••••• 6; 135 136 •••••••••• 63 135 
154 •••••••••• 63 135 
11 •••••••••• 64 lh1.$ 64 •••••••••• 64 141.5 158 •••••••••• 64 141.5 167 •••••••••• 64 141.5 176 •••••••••• 64 141.5 178 •••••••••• 64 141.5 184 •••••••••• 65 145 
25 •••••••••• 66 146 
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Table 2A. Total Jury- Scores an~ ~ank Order of Biological Science 
Misconception Items.l/ 
Biological Scie~ce Total or Rank Order 
Item Number Ju.ry Scores of Items 
(1} {2_}_ t3J 
-
6S ........... 30 1 
223 •••••••••• 31 2 
16 •••••••••• 34 3.5 so •••••••••• 34 3.5 
109 •••••••••• 3S 6 ll6 •••••••••• 35 6 l;h •••••••••• 35 6 64 •••••••••• 36 9.5 
76 ........... 36 9.5 
89 •••••••••• 36 9.5 128 •••••••••• 36 9.5 224 •••••••••• 31 12 122 •••••••••• 38 14 
172 •••••• J ••• 38 14 
236 •••••••••• 38 14 92 •••••••••• 39 17 
n,; •••••••••• 39 17 
192 I 39 17 •••••••••• -13 •••••.• ~ ••.• 40 2o.,; 
91 •••••••••• 40 20.5 
133 •••••••••• 40 . 2o.,; 
171 •••••••••• 40 20.5 
38 •••••••••• 41 29 
5~ •••.....•• 41 29 
106 •••••••••• 41 29 
112 •••••••••• 4f 29 131 •••••••••• 41 29 
158 ••••••••••• 41 29 
169 •••••••••• bl 29 
174 •••••••••• bl 29 186 •••••••••• bl 29 189 •••••••••• 41 29 
196 ........... 41 29 
(conttnued on next page) 
!/For complete wording'of items, see Table 12A, Appendix A. 
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Table 2A. (continued) 
Biological Science Total. ot Rank Order 
Item Number J~Scores ot Items (1} l~J _131_ 
198 •••••••••• 41 29 
211 •••••••••• 41 29 
15 •••••••••• 42 40 
78 •••••••••• 42 40 
105 ........... 42 40 
123 •••••••••• 42 40 
168 •••••••••• 42 40 
185 ••••••••.•• 42 40 
190 : ••••••••• 42 40 
191 ........... 42 40 
197 •••••••••• 42 40 81 •••••••••• 43 46 
117 :.: ••••••• 43 46 
156 •••••••••• 43 46 
1 ••••••.••. 44 ;o.; 
66 •••••••••• 44 so.; 
as •••••••••• 44 so.; 
126 •••••••••• 44 ;o.; 
176 •••••••••• 44 ;o.; 
204 ~-~······· 44 so.; 37 •••••••••• 44 ;o.s 
104 !•••······ 45 ;;.; 170 ...... ,.. ... 45 
''·' 239 •••••••••• 4$ ;;.; 17 •••••••••• 46 61.5 
29 ······~··· 46 61.5 43 •••••••••• 46 61.5 
139 •••••••••• 46 61.5 1S2 •••••••••• 46 61.; 20$ ........... 46 61.5 
242 •••••••••• 46 61.; 142 •••• ~ •••••• 47 68 
148 •••••••••• 47 68 
160 •••••••••• 47 68 
202 •••••••••• 47 68 
220 •••••••••• 47 68 31 •••••••••• 48 7S 
. 
(continued on next page) 
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Table 2A. (continued) 
. 
Biological Science Total of Rank Order, 
Item Number Jury Scores of Items (1) (2} {3) 
-
56 •••••• ~~ •• 48 15 
71 •••••••••• 48 15 
87 ........... 48 15 
111 •••••••••• 48 7S 
119 •••••••••• 48 15 
149 ........... 48 1S 
210 •••••••••• 48 75 
2 •••••••••• 49 88· 14 •••••••••• 49 88 
18 •••••••••• 49 88 
S7 •••••••••• 49 88 67 •••••••••• 49 88 82 •••••••••• 49 88 94 •••••••••• 49 88 95 •••••••••• 49 88 
99 •••••••••• 49 88 
101 •••••••••• 49 88 
121 •••••••••• 49 88 
124 •••••••••• 49 88 lSl •••••••••• 49 88 
1S3 •••••••••• 49 88 181 •••••••••• 49 88 
193 •••••••••• 49 88 53 ........... so 99 
103 •••••••••• so 99 
107 •••••••••• 50 ' 99 150 •••••••••• 50 99 
241 ••••• ·~· ••• so 99 59 ••••.• ( .••• 51 104.5 
61 ........... 51 104.5 
118 •••••••••• 51 104.5 
125 •••••••••• 51 104.5 155 •••••••••• 51 104.5 
251 •••••••••• 51 104.5 75 ........... 52 110 
136 •••••••••• 52 110 208 ........... 52 110 
222 •••••••• ~. 52 110 
(continued on next page) 
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Tab1.e 2!. (continued) 
Biological Science Total ot Rank Order 
Item Nmnber Jury Scores of' Items 
llJ (2) (3) 
28 •••••••••• 52 110 
77 •••••••••• 53 114.5 
157 •••••••••• 53 114.5 
227 •••••••••• 53 114.5 
238 ••••••• ,. •• 53 m.s 
243 ••••••• · ••• 54 117 • .$ 
245 •••••.••••• 54 111.5 
26 •••••••••• 55 121.5 
164 •••••••.••• 55 1~1.; 
165 ............ 55 121.5 
175 •••••••.••• 55 121.5 
2o6 ••••.•••••• 55 121.5 
221 •••••••••• 55 121.5 42 •••••••••• 56 126 
SB •••••••••• 56 126 
177 •••••••••• 56 126 4.7 •••••••••• 51 131.5 
68 •••••••••• 51 131.5 84 •••••• ~ ••• 51 131.5 
129 •••••••••• 51 131.5 
130 •••••••••• 57 131.5 
lb.6 ........... 51 131.5 
212 •••••••••• 57 131.5 
237 •••••••••• 
.. 57 131.5 8 •••••••••• ;a 141.5 
10 •••••••••• 58 141.5 
11 •••••• ~ ••• 58 
' 
lltl:.5 
74 •••••••••• 58 lhl.S 
19 •••••••••• 58 141.5 
134 •••••••••• 58 lla..5 1.38 •••••••••• 58 141.5 
195 •••••••••• 58 141.5 
215 •••••••••• 58 141.5 228 •••••••••• 58 141.5 
12 ........... 59 151 
3S •••.• •'• ••• 59 151 
217 •••••••••• 59 151 
(continued on next page) 
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Table 2!. (continued) 
Biological Science Total of Rank Order 
Item Number Jury Scores of Items 
(lJ {2) (3) 
218 ........... 59 1$1 
229 •••••••••• 59 151 
240 •••••••••• 59 151 27 •••••••••• 60 1S'7 
blt. ........... 60 157 
60 •••••••••• 60 157 
234 •••••••••• 60 1$7 
244 •••••••••• 60 157 
.34 •••••••••• 60 157 
' 96 •••••••••• 61 161.5 
201 •••••••••• 61 161.5 213 .......... ,. 61 161.5 
7 •••••••••• 61 161.$ 
173 •••••••••• 62 167.5 
179 •••••••••• 62 167.S 180 •••••••••• 62 167.5 
231 •••••• •'• •• 62 167.; 
233 •••••••••• 62 167.5 235 •••••••••• 62 167.5 
113 ••••• ~ •••• 62 167.5 
21 •••••••••• 63 173 
23 ........... 63 173 
203 •••• •·••••• 63 173 9 •••••••••• 64 179 
32 •••••••••• 64 179 4S ••••.•...• . 64 179 62 •••••••••• 64 179 
147 •••••••••• 64 179 
246 •••••••••• 64 179 
247 •••••••••• 64 179 
33 •••••••••• 65 185.5 
46 ••••••••••• 65 185.5 
S4 ........... 65 185.5 
6.3 •••••••••• 65 185.S 
183 •••••••••• 65 185.; 226 •••••••••• 65 185.5 232 •••••••••• 65 185.5 36 •••••••••• 66 192 
(concluded on next page) 
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Table 2A. (concluded) 
Biologi~al Science Total of · Rank Order 
Item NUllber Jury Scores o:t Items 
(1) (2) l3J 
69 •••••••••• 66 192 
187 •• ,. ••••••• 66 192 
214 •••••••••• 66 192 
250 •• ~ ••••••• 66 192 
22 •••••••••• 67 198 
24 ••••••••.• 67 198 
48 •••••••••• 67 198 
80 •••••••••• 67 198 
184 •••••••••• 67 198 
249 •••••••••• 67 198 
252 •••••••.••• 67 198 
216 •••••••••• 68 202 
s .......... 69 204 
199 •••••••••• 69 204 
200 •••••••••• 69 204 
230 •••••••••• 71 206 
' . 
49-'*.a 
Results of the .iury validation and evaluation of the physical and bio-
logical science misconceptions.-- Table 3A and 4A, which follow, showthe 
results of the jury validation and evaluation of the physical and biolog-
ical science misconceptions. The ecore of one signified that the jury mem-
ber felt that the item had serious implication for the qehavior of the 
individual. The score of two indicated that the item had some implication, 
While the score of three showed that the item had slight implication for 
the behavior of the individual. For example, three jury members gave 
physical item number one a score of one. The weighted score for this 
column for physical item number one 't'la.S three. Eight jury members gave 
the same item a score of two. The weighted score for the second column 
became 16. Fourteen jury members gave the first physical item a score of 
three. The weighted score for the third column became 42. The sum of the 
numbers 3, 16 and 42 equals the totah jury score of 61. This procedure 
was followed for all items. 
Those items Which had low total jor,y scores had serious implication 
for the behavior of children, as judged by the 25 jury members. If more 
than 50 per cent. of the jury members rated an item as 3, the item was dropped 
from the study. If several members rated an item as 3, its weighted value 
increased to the p9int Where the item was not considered as having serious 
potential for affecting the behavior of children. 
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Table 3A. Results of the Ju:ry Validation and Evaluation of the Physical 
Science Misconceptions. 
ONE Indicates '!WO Indicates THREE Indicates 
Serious Impli• Some Implication Little or No 
cation tor tor Behavior ot Implication for 
Behavior ot Child Behavior of Child 
Child 
Pb.y8:lcal Jury Members Jury Members Jury Members 
Items Giving Item Giving Item Giving Item 
Score of ONE Score ot TWO Score of THREE 
(1} \2J (3) \4J 
1 .~ •• 3 8 lh 
2 ·il·~ 3 u 11 3 • •• 
-4 ••..• 9 6 -10 ; ...... 6 2 17 
6 ••••• 3 10 12-
7 ••••• s 4 16 
8 ••••• 4 9 12 
9 • .27. .. 3 9 l3 10 •••• 
- - -u .... ~ 3 5 17 
12 .il .. 3 6 1.6 M .c ••• 
- - -
·jz:· 4 8 13 
1s ·~r· - - -16 • •• ... 
- -17 ••••• 7 ll 7 
18 ••••• 4 a 13 
19 .£( •• 4 12 9 
20 .c ••• 
-
.. 
-
21 ••••• 5 9 u 
(continued on next page) 
!JFor complete wording ot items see Table llA, Appendix A. 
£/Item rejected by science specialists or members of science course at 
Boston UniTersity. 
:/Item accepted as true by at least one member of' Jury. 
Total 
Jury 
Score 
\SJ 
--
61 
sa 
sr 
61 
59 
61 
sa 
60 
-64 
63 
-59 
-
-50 
59 
S5 
-56 
Table 3A. (continued) 
Physical Jury Members Jury Members Ju:ry Members 
I teas Giving Item Giving Item Giving Item 
Score of ONE Score of TWO Score ot THREE 
(1) {2) l3J U.l-1 
22 .sL •• 
- - -23 • .27. •• 9 12 4 
24 •••• 
- -
.,; 
25 ••••• 0 9 16 
26 ••••• 1 9 9 
27 ••••• 5 11 9 
28 ••••• 0 12 13 
29 ••••• 7 7 11 
30 ••••• 4 9 12 
31 ••••• 4 8 13 
32 ••.••• 5 14 6 
33 ...... 3 1 15 
34 ••••• 4' 7 14 
35 .il .. 4 11 10 36 .c ••• 
- -- -31 ••••• 1 6 12 
38 ••••• 2 14 ) 9 
39 •••••. 4 11 10 
' 40 ••••• 2 14. 9 41 ••••• 1 4 14 . 
42 ••••• 4 10 11 
43 ·~·· 4 10 11 b4 .c ••• 
- - -45 ••••• 5 7 1.3 
46 ••••• 2 11 12 
47 ·v.·· 15 4 6 48 .c ••• 
- - -49 ••••• 10 12 3 
50 ••••• 2 12 11 
51 ••••• 3 6 14 52 •••••. 8 6 11 
(continued on nen page) 
§{Item rejected b,y science specialists or members of science course at 
Boston University. 
~Item accepted as true by at least one 11ember o£ Jury. 
Total 
JTJry 
Score 
l5J 
-45 
-66 
52 
54 
63 
S4 
58 
59 Sl 
62 
60 
56 
-55 
51 
56 
51 
51 57 
51 
-sa 
60 
h1 
-
43 
59 
61 
53 
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Table 3A. (continued) 
Physical Jury Members Jury MEmbers Jury Members 
Items Giving Item. GiVing Item Giving Item 
Score of ONE Score of iWO Score or THREE 
'! 
·ell l~)_ _!.31_ j__~l_ 
~3 ·~·· 1 10 14 54 .c •• 
- - -5S .c ••• 
- - -56 ••••• 2 u 12 
57 ••••• 9 6 10 
58·~··· 5 10 10 
·59 ·~·· - - -60 • • •• 
- - -61 ••••• s 8 12 
62 .iZ .. s 6 14 63 •••• 
- - -64 ••••• 1 9 15 65 ••••• 5 4 16 
66 ••••• 4 8 13 67 ••••• 6 8 u 
68 .jz •• 5 5 lS 
69 .c ••• 
- - -70 ••••• 1 1 n 
71 ••••• 10 9 6 
72 ••••• u 10 4 
73 ••••• 4 8 13 74 ••••• '1!1 9 1 
75 ••••• 6 l5 4 
76 •••••. 6 10 9 
77 eilw• 6 8 11 78 .b •••. 
- - -
19 •••••· 6 10 9 80 ••••• 6 9 10 
-81 ••••• 3 11 u 
82 .iZ •• 9 4 12 
83 • •• 
- - -
(continued on next page) 
,Yitem rejected' by science spe.cialists or members of science course at 
Boston University-. 
~Item accepted as true by at least one member of Jury. 
Total 
Ju:ry 
Score 
{5) 
--
63 
-
... 
60 
51 
55 
-
-57 
59 
-64 
61 
59 
55 
60 
-54 
46 
43 
59 
36 
48 
53 
ss 
-53 
.$4 
56 
53 
-
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Table 3A. (continued) 
Physical 
Items 
(l) 
84 .9L •• 
85 ••••• 
86 ••••• 
87 .il .. 
88 •••• 
89 ••••• 
90 ••••• 
91 ••••• 
92 ••••• 
93 ••••• 
94 ••••• 
95 ••••• 
96 ••••• 
91 ••••• 
98 .iZ .• 99 • •• 
00 ·~·· 01 .b ••• 1 1 
1 
l 
1 
1 
1 
1 
l 
1 
n 
11 
1 
11 
114 
02 ••••• 
0.3 ••••• 
04 ••••• · 
05 ••••• 6
07 •iJ.•" 08 .c ••• 
09 •it• 0 .c ••• 
1 ••••• 
12 ••••• 
3 ••••• 
••••• I 
Jury Members 
Gidng Item 
Score of ONE 
{2) 
-6 
2 
6 
-7 
h 5' 
5 
10 
8 
7 
6 
4 
6 
-5 
-4 
2 
5 
6 
3 
6 
-10 
-$ 
5 . 
2 
5 
Jury Members 
Giving Item 
Score of TWO 
-(3) 
-10 
10 
7 
... 
8 
10 
5 
13 
6 
7 
5 
13 
5 
7 
-8 
-6 
16 
' 7 
7 
7 
5 
-10 
-
. 15 . 
13 
8 
5 
(continued on next page) 
Jury Members 
Giving Item 
Score of THREE 
(4) 
0 
-9 
13 
12 
-10 
11 
1$ 
7 
9 
10 
l3 
6 
16 
12 
-12 
-15 
7 
13 
12 
15 
lh 
-5 
-5 
7 
l5 
15 
ji/Item rejected 'by science specialists or member$ or science course at 
Boston UniYersity. 
~Item accepted as true by at least one member of Jury. 
Total 
Jury 
Score 
(5} 
-53 
61 
56 
-53 
57 
60 
52 
49 
52 
56 
50 
62 
56 
... 
51 
-61 
55 
58 
56 
62 
58. 
-h5 
-so 
52 
63 
60 
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Table 3A. (continued) 
. -
Ph;rsiea1 Jury Members Jury MEnbers Jury Members 
Items Giving Item Giving Item Giving Item 
Score of ONE Score of '!WO Score of THREE 
{1} {2) {3} (4} 
115 ·t.· - - -116 • •• 
- - -117 :¥. .. 5 5 15 118 b •• 
- - -119 c ••• 
-- -
.. 
120 ••••• 6 13 6 
121 ·~·· 5 9 11 122 .b ••• 
- - -123· ••••• .~7 9 9 
24 ••••• 7 7 11 1. 
125 .jl .• 9 11 5 
126 • c ••• 
- -
. 
-
127 ••••• 10 12 3 128 ••••• 8 13 4 
129 ••••• 4 6 15 
130 .il .. 3 6 16 
i31 • . •• 
- -
.... 
1.32 ••••• 5 4 16 
133 ••••• 4 12 9 
134 ••••• 3 11 11 
135 ••••• '12 11 2 
136 :.il .. 3 6 16 
1.37 c ..... 
- - -138 .il .. 8 10 7 
139 • •• 
- - -J.hO ••••• 1 7 11 1la ••••• 6 9 10 
142 ·v.·· 6 5 14 143 .c ••• 
- - -
·sz·· 4 6 15 145 .c ••• 
- -
.. 
(continued on next page) 
!/Item rejected by science specialists or members of science course at 
Boston University. 
!/Item accepted as tflle by at least one member of Jury. 
Total 
Jury 
Score 
{5} 
-
-
-60 
-
-so 
56 
-52 
S4 
b6 
-43 
h6 
61 
63 
--61. 
55 
58 
40 
63 
-49 
-54 
54 58 
-61 
-
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Table 3A. (continued) 
Physical Jury Members Jury Members Jury- Members 
Items Giving Item Giving Item Giving Item 
Score of ONE Score of T'WO Score ot THREE 
llJ \2} _UJ {4J 
-
146 ..... 8 4 13 
147 ••••• 5 9 11 
148 ··r_· 5 7 l3 149 • .2. ••• 
- - -150 .iZ •• 4 9 '12 
1n:ir· ... - -152 •• 
- - -153 .i.l, •• 
- -
.. 
154 ·v.·· 3 6 16 15S • c ••• 
-
• 
-156 ••••• 4 8 13 
157 ••••• 4 9 12 
158 ••••• l 9 15 
159 ••••• 7 9 9 
160 ••••• 9 5 11 
161 ••••• 9 5 ll 
162 ••••• 5 7 13 
163 ••••• 5 8 12 
164 .iZ .• 4 14 7 
165 .il .. 
-
... 
-166 • •• 
- -
.. 
167 ...... 2 7 16 
168 ••••• 8 13 4 
169 ••••·• 3 9 13 17G ..... 4 7 14 
171 ••••• 2 9 13 
172 ••••• lt. 11 10 
173 ••.••• 8 12 5 
174 ••••• 5 7 13 
175 ••••• 10 10 5 
176 ••••• 3 5 17 
(concluded on next page} 
ji/Item re;tected by science specialists or members of science course at 
Boston UDiversit;r. 
!/Item accepted as true by' at least one member of Jury. 
Total 
Jury 
Score 
{5) 
55 
56 ;a 
-;a 
-
-
--63 
-59 
58 
64 
52 
52 
52 
58 
57 
53 
-
-64 
46 
60 
60 
59 
56 
47 58 
lt.5 64 
' 
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Table ,3A. (concluded) 
Physical. JurY' Members Jury Members Ju.ry- Members 
Items 
- Gi":ing Item ~iving Item Gi'ring Ita 
Score ot ONE Score or TWO Score or THREE 
(1) ·(2) (3) ill 
177 ·If·· - - -178 •••• ... !"" 
-
119 ·~·· 7 9 9 180 l'l .. 
- - -181 ••• 
- -
... 
182 ••••• h 13 8. 
183 ..... 3 7 15 
184 ••••• 1 8 16 
185 ·~·· 2 11 12 186 .bn·• 
- - -187 .il. .. 5 15 5 
1as • z·· - - -189 .,£ ••• . 
- - -190 ••• ,. 5 12 8 
191 ••••• 7 10 8 
192 ••••• 6 4 15 
19.3 ••••• 1 3 
r 
15 
l ( I 
Jil'ftem rejected 'by scienee !pecialists or members or science course at 
Boston UDiverSi ty. 
yitem. accepted as true by- at least one member ot Jury. 
Total 
Jury 
Score· 
(5) 
-
-52 
-
-S4 
62 
6S 
60 
-so 
-
-53 
51 
59 
sa 
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Table itA. Results of the Jury Validation and Evaluation ot the 
Biological Science Misconceptions. 
ONE Indicates TWO Indicates THREE 'Indicates 
Serious ID.pli- Some Implication Little or No 
cation for for Behavior of Implication for 
Behavior of Child Behavior of Child 
Child 
-
-
Biological Jury Members Jury Members Jury Members 
Items Giving Item Giving Item Giving Item 
Score of ONE Score of M Scor.e of THREE 
(1} (2) 131 _ua 
' 
J :M:: 10 11 4 1 12 6 - - -b: • ... 
- - -s .il .. 2 2 21. 6 .c •• 
-
... 
-7 ••••• 2 6 16 
8 ••••• ; 1 13 
9 ••••• 3 s 17 
10 ••••• ; 7 13 
ll~ ••••• 6 s lh 
12 ••••• s 6 14 
13 ..... :u 13 1 
lb. ' ••••. 10 6 9 
15 ••••• '13 1 ; 
16 ...... '18 ; 2 
17 ••••• ·10 9 6 
18 • .iZ •• 1 12 6 
19 • z·· - - -20 • .2 ••• 
- -
... 
(continued on next page) 
j/For complete wording of items, see Table 12A, Appendix A. 
yrtem rejected by science specialists or members o£ science course at 
Boston University. 
yitem accepted as 'l{ne by at least one member ot Jury. 
Total 
Jury 
Score 
lll 
h4 
49 
-
·-69 
-62 
sa 
64 
58 ;a 
59 
40 
49 
42 
34 
46 
49 
-
-
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Table 4A.. (continued) 
Biological. Jury-Members Jury- Members Jury Members 
Items Giving Item Giving Item Giving Item 
Score of ONE Score of TWO Score of THREE 
(1) :(2) _(3J (4J 
21 ••••• 2 8 15 
22 ••••• 2 4 19 
23 ••••• 3 6 16 
24 ·~ .. 1 6 '18 25 • •• 
- -
.. 
26 .••••• ; 10 10 
27 ••••• 5 s 15 
28 ••••• 5 1.3 7 
29 ~il .. 9 n 5 
30 • •• .. 
- -31 ••••• 8 u 6 
32 ••••• 2 . 7 16 
33 ••••• 1 8 16 
34 ••••• ·6 2 17 
35 ••••• 2 12 11 
36 •••tt• 0 9 16 
31 ••••• 7 16 2 
38' ·~· 11 12 2 39 .b •• 
- - -
40 ·iz·· - - -41 •••• 
- - -42 ••••• 8 3 14 
43 ..... 9 11 5 bh. ••••• 2 11 . 12 
45 ••••• 2 7 16 
46 ••••• 1 8 16 
47 ••••• 3 12 10 
4 
48 •• ,.. 1 6 18 
9 • .2 ••• 
- - -so .il .. 17 7 1 51 .c •• 
- - -
. 
(contiDued on next page) 
!i7Item rejected by science .specialists or members oi science course at 
Easton University. 
$!Item accepted as true by at least one member of Jur.y. 
Total 
Jury-
Score 
(5} 
-· 
63 
67 
63 
67 
-55 
60 
52 
46 
-h8 
64 
65 
61 
59 
66 
45 
41 
-
-
-56 
46 
60 
64 65 
51 
67 
-34 
-
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Table 4A. ( conliinued) 
Biolagica1 Jury Members Jury Members Jury Members 
Items Giving Item Giving Item Giving Item 
Score of ONE Seore of TWO Score of THREE 
(1) ·(2J 131 ill 
52 .-w. .. 
- - -5.3 ••••• 8 9 a 54 ••••• 1 8 16 
5S ••••• 15 4 6 
56 .••••• 7 13 5 
51 ••••• 8 10 7 
58 •·•••• 7 5 13 59 ••••• 7 10 8 
60 ••••• 4 7 14 
61 ••••• 6 l2 7 
62 ••••• 2 7 16 
6.3 ••••• ~ 6 17 
64 ••••• .16 7 2 65 ...... '21 3 l 
66 ••••• 10 u 4 
67 ••••• 6 14 5 
68 ••••• .3 12 10 
69 .i.Z •• 2 5 18 
70 .b •• 
- - -
71 ·~·· 8 11 6 72 .'E.l •• . 
- - -7.3 • c ••• 
- - -74 ••••• 4 9 12 
7~ ••••• 7 9 9 
76 ••••• 16 7 2 
77 ••••• 6 10 9 
78 •••••. 11 11 3 
79 ..... 5 7 1.3 
80 ••••• l 6 18 
81 ••••• 12 8 5 
s2 •.• 1 .• 8 10 7 83 • .£ ••• 
- - -
(continued on next page) 
b Item rejeqted by science specialists or members of science course at 
oston University • 
.sf.rtem accepted as true bT at least one member of. Jury. 
Total 
Jury 
Score 
l5) 
-50 
65 
41 
48 
49 
56 
51 
60 
51 
64 
65 
36 
30 
44 
49 
51 
66 
-48 
-
-58 
52 
36 
5.3 
42 
58 
67 
43 
49 
-
Table h!. (continued) 
Biological 
Items 
(1} 
84 ••••• 
85 :i7. •• 86 c ••• 
87 • .il •• 88 • •• 
89 .iZ •• 
90 .b ••• 
91 ••••• 
92 .il .. 
93 • •• 
94 ••••• 
95 ••••• 
96 .iZ •• 
91 ·iz·· 98 •••• 
99 •it• 00 •••• 1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
11 
lll 
1 
11 
01 ·v.·· 02 •••• 
0.3 ••••• 
Ols. ••••• 
05 ••••• 
06 ••••• 
07 .Y. .• OS b ~. . .. 
09 ·~·· 0 .c ••• 
••••• 12 ••••• 
- 114 3 .il .. 
•••• 
Jurr Members 
Giving Item 
Score of ONE 
(2) 
s 
8 
... 
6 
-1S 
-14 
lh 
-s 
s 
.3 
-
-7 
... 
6 
... 
4 
10 
10 
11 
7 
-17 
-7 
12 
3 
-
Jury Members 
Giving Item 
Score of TWO 
en 
8 
15 
-15 
-9 
-7 .. 
8 
-16 
16 
8 
-
-12 
-14 
-17 
10 
1.3 
12 
11 
-6 
-13 
10 
1 
-
(continued on next page) 
,r 
Jury Members 
Giving Item 
Score of THREE 
(4} 
12 
2 
-4 
-1 
-4 
3 
.. 
4 
4 
14 
-
-6 
-5 
-4 
s 
2 
2 
7 
-2 
-5 
.3 
lS 
-
,!i7Item rejected· by science specialists or members of science course at 
Boston University. 
yitem aC?~.epted a~ true by at least one .member of Jury. 
Total 
Jury 
Score 
{5} 
57 
Wt. 
-46 
... 
.36 
-40 
39 
-49 
49 
61 
-
-49 
-49 
-so 
45 
42 
41 
50 
-
.35 
-48 
41 
62 
... 
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Table 4A. (continued) 
_........... ;p ~ 
""- - . -. .. - .. ~- . ...... -
Biological Jury Meabers Jury Members Jury Members 
Items Giving Item Giving Item Giving Item 
Score or ONE Score or '1WO Score of THREE 
(1} (2) OJ (4J 
115 ••••• 1.3 10 2 
116 ••••• 17 6 2 
117 ••••• 9 1h 2 
118 ••••• 5 14 6 
119 ·v.·· 8 n 6 120 .c ••• 
- - -121 ••••• :9 8 8 
122 ••••• lS 1 3 
123 ••••• 12 9 4 124 ••••.• 9 8 8 
125 ••••• 8 8 9 
126 ··r· 9 13 3 127 .:2 ••• 
- - -128 ••••• 15 9 j 1 
129 ••••• ) 12 10 
130 ••••• 4 10 n 
1.31 .il .. 11 12 2 132 .c, •• .. 
- -133 ••••• 14 7 4. 
134 ·~·· 4 9 12 135 • •• 
- - -
1.36 ·E?·· - - -1..37 .b ••• ' 
- - -138 ••••• 4 12 
. 
9 
1.39 .!'-•• 9 n 5 
140 ·Y.·· - - -141 .C 
- - -
•••• 
142 ·v..·· 10 8 7 
lh3 ·~·· - - -
144 ·ir· - - -145 .b ••• 
- - -
(continned on next page) 
i/Item rejected b,y science 8pecialists ar members o£ science course at 
Boston University. 
!fitera accepted as true by at least one member o£ Jury. 
Total 
Jury 
Score 
(.5) 
39 
3S 
43 51 
48 
-49 
38 
42 
h9 51 
w... 
,. 
36 
51 
51 
41 
... 
40 
58 
... 
-
-58 
46 
-
-47 
.. 
.. 
-
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Table b.A. (continued) 
l 
Biological. Jury Meabers Jury Members Jur;y Members 
Items GiYing Item Giving Item Giving Item 
Score of ONE Score ot M Score of THREE 
(l) (2) (3) {4) 
·- ' 
146 ••••• ·6 6 13 
147 ••••• 1 9 1S 
148 ••••• io 8 1 
149 ••••• 7 13 5 
lSO ••••• '7 11 7 
~51 ••••• 7 12 6 
152 ...... 10 9 6 
1S3 ••••• 6 14 5 lSh ••••• 18 4 . 3 155 ••••• h 16 5 l.56 ..... l2 8 5 
157 ...... 4 14 7 
158 ·sz·· 12 10 3 159 • c ••• 
- ( - -160 .i.Z •• 9 10 6 
161 ·~·· - - -
162 ·Y.·· - - -163 •••• 
- -
... 
164 ••••• 3 l4 8 
165 ·v.:· 6 8 u 
166 ·iz·· - - ... 167 .• c •• 
- - -168 ...... 9 15 1 
169 ...... 12 10 3 
170 ••••• 1 16 2 171 ••••• 12 ll 2 
172 ••••• 14 9 2 
173 ••••• 2 9 lh 
174 ••••• 10 14 1 
175 ..... 3 14 8 176 ••••• 9 13 3 
(continued on next page) 
ji/Item rejected by science ~ecialists or members or science course at 
Boston University .• 
~Item accepted as true by at least one member of Juey. 
Total 
JU%7 
Score 
(5J 
S7 
64 47. 
48 
so 
49 
46 
49 
35 
51 
h3 
53 
41 
-47 
-
-
-~ 
-
-42 
hl 
4S 
40 
38 
62 
41 
ss 
h4 
' 
' 
Table 4A. (continued) 
Biological. Jury Members J'Ur3' Members Jury Members 
Items Giving Item Giving Item Giving Item 
Score of ONE Score o£ TWO Score ot THREE 
(1) {2) l3J (4) 
177 .!Z •• 3 l3 9 
178 .c ... 
-
... 
-179 ••••• 2 12 u 
180 ..... , 2 9 14 
181 .iZ •• 8 10 7 
182 .c ••• 
-
... ..... 
183 ••••• 1 8 16 
184 ........ 1 6 18 
18S ••••• 9 1S 1 
186 ..... 13 8 h 
187 ~!Z·· 2 5 18 188 •••• '!"' 
- -
189 ••·••• 10 14 1 190 ••••• 12 9 h 
191 ••••• 
. 9 lS 1 192 ••••• 12 12 -]; 
193 .il .. 7 12 6 
194 .c ••. 
- - -195- ••••• 4 9 12 
196 ••••• 11 12 2 . 
197 ••••• 10 1.3 2 
198 ••••• u 12 2 
199 ....... 1 4 20 
200 ••••• 1 4 20 
201 ••••• h 6 1S 
202 ••••• 12 4 9 
203 ••••• 4 h 17 
2~ ••••• -8 15 2 
205 ••••• 8 13 4 
206 *!Z•• 6 8 11 207 .c ••• 
- -
.. 
(continued on next page} 
l?/Item rejected by science specialists ar members of science course at 
Boston University. 
£/Item accepted as true by at least one meaber ot Jur.y. 
Total 
Jury 
Score 
{5) 
56 
-59 
62 
49 
·-65 
67 
42 
41 
66 
-hl 
h2 
42 
3~ 
49 
... 
sa 
41 
42 
liL 
69 
69 
61 
47 
63 
44 
46 
ss 
-
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Table 4A. (continued) 
t 
' 
Biological Juey !{embers Ju:ey Members Jury Members Total 
Items 
-: Giving Item Giving Item Giving Item Jury Score of ONE Score of TWO Score of THREE Score 
llJ (2) {3} (4} (5} 
208 .!l .. 5 13 7 52 
209 •0 ••• 
·- -
.... 
-210 ••••• ·8 n 6 48 
211 ••••• 12 10 3 hl 
212 ••••• 5 8 12 57 
213 ..... 2 10 13 61 
214 ••••• 2 5 18 66 
215 ••••• 4 9 12 58 
216 •••.•• 2 3 20 68 
217 ••••• 4 8 13 59 
218 .!Z •• 5 6 14 59 
219 ·"··· - .. ·- -220 ••••• 9 10 6 47 
221 ••••• 4 12 9 55 
222 ••••• 5 13 7 52 
223 ••••• 20 4 1 31 
224 .!1. •• 13 12 0 31 
225 •0 ••• 
- - - -226 ••••• 1 8 16 65 
227 ••••• 6 10 9 53 
228 ••••• .3 n 11. 58 
229 ••••• 2 12 11 59 
230 ••••• 1 2 22 71 
2.31 ••••• 
.3 7 15 62 
2.32 ••••• 0 10 15 65 
2.33 ••••• 1 11 13 62 
2.34 ••••• 3 9 13 60 
235 ••••• 5 3 17 62 
2.36 •••~t• 1.3 n 1 38 
2.37 ••••• 4 10 11 51 
238 ••••• 6 10 9 53 
(concluded on next page) 
§/Item accepted as true. by at least one member of Jury. 
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Table 4A. (concluded) 
Biological Jury Members Jury Members Jury Members 
Items Giving Item Giving Item Giving Item 
Score of ONE Score Gf TWO Score o:r THREE 
.llJ 12) (3) lUJ 
239 ••••• 11 8 6 
240 ••••• .4 8 1.3 
241 ••••• 7 u 7 _. 
242 ••••• .a 13 4 
243 ••••• 4 13 8 
244 ••••• 4 7 1h 
24S ••••• ·S 11 9 . 
246 ••••• I 1 9 1$ . 
247 ·§.r· 1 9 15 248 •••• 
·- - -249 ••••• 1 6 18 
250 •••••. 3 3 19 
251 ••••• 4 16 s 
252 ..... 2 4 19 
. 
.§/ftem rejected by science. specialist:s or members of science course at 
Boston University. 
Total 
JUry 
Score 
!SJ 
4S 
59 
so 
46 
$4 
60 
54 
64 
64 
--67 
66 
51 
67 
Table'S!. 
Physical 
Items 
(lJ 
.3 ••••• 
10 ••••• 
16 ••••• 
22 ••••• 
24 .••••• 
hO ••••• 59 ••••• 
60 ••••• 
6.3 ••••• 
78 ••••• 
101 ••••• 
U8 ••••• 
122 ••••• 
139 ••••• 
152 ••••• 
178 ..... ~ 
181 ••••• 
186 ••••• 
3ll 
Certain Physical Science Misconceptions Rejected by Science 
Education Specialists or Members of a Science Education 
Course at Boston University, and Consequently no Not Appear 
as Statements on Inventory' Forms. 
Physical Science Misconceptions 
(2) 
Some solid substances can burn • 
Dry ice is "hot" to the touch. 
Winters are getting llildel". 
We may save doing work by using a aachine. 
A man who tries to push a truck and is unable t!) do so, 
works Tery bard. 
A 11Jtackel'el11 sky' never leaTes the ground dry". 
Mathematics is of value because of its general training 
of the mind. 
Heavenly bodies influence events wbich occur upon the 
em;oth. 
Heat rises, cold falls. 
There is life on the planet Mars. 
~ Black is a color. 
When you talk on the phone, your :triend hears your voice 
at the other end of the wire. 
The boiling point of water is always at the same 
temperature. 
The world is round. 
People live on ~he planet Mars. 
In war, great l;>attles are always accompanied by rain. 
Most of our clouds are found ten miles above the earth. 
A victim in quicksand, if quiet, is likely to sink 
much below the armpit-s. 
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Table 6A. Certain Physical Science Misconceptions Accepted as True 
by' at Least One Member of 2S Jury Members, and Consequently 
Do Not Appear as StatEI!lents on Inventory Forms. 
Physical 
Items 
(1} 
13 ••••• 
15 ••••• 
20 ••••• 
.36 ••••• 
h4 ••••• 
48 ••••• 
.$4 ...... 
S5 ••••• 
69 ••••• 
8.3 ••••• 
84 ••••• 
88 ••••• 
99 ••••• 
108 ••••• 
no ••... 
llS ••••• 
116 ••••• 
119 ••••• 
126 ••••• 
1.31 ••••• 
137 ••••• 
143 ••••• 
14S ••••• 
149 ••••• 
151 ..... 
15.3 ••••• 
155 ••••• 
165 ••••• 
166 ••••• 
177 ••••• 
180 ••••• 
188 ••••• 
189 ••••• 
Physical Science Miscc>nceptions 
(2J 
Matter loses weight when burned. 
The ·shortest distance from Boston to Europe is a straight 
line on a flat map. 
You can always believe everything you see • 
The Arctic is a lmd of much _snow and extreme cold. 
It can be too cold to snow. 
Snow is frozen rain • 
If the sun clraws water, rai~ will .f,all soon. 
A circle around the moon is a sure sign::of rain. 
When we breathe, air is sucke.d into the lunge. 
Density and specific gravity mean the same thing. 
Mass· and weight aea.n the same thing. 
Water may be found by using a dowser or a divining-rod. 
The coldest spot in a new refrigerator, excluding the 
deep freeze, is at the top. . 
The greater the diameter of a wire, the greater is its 
resistance to electricit,y. 
Water is not a conductor of electricit-y. 
Air or water will carry sound waves better than wood 
or iron. 
You can inhale and talk at the same time. 
Sound trave1.s in straight lines. 
Tides are caused by the winds. 
Water can pass through limestone. 
:An artesian well. bubbl.es to the surface. 
There are flying saucers which come near the earth from 
outer space. 
The tull moo~ a:t£ects animal behavior. 
The moon is hot. 
The sun rises and sets. 
CarbOn dioxide is poisonous. 
Stmos are Sllaller than the sun. 
The snn draws water. 
Earthquakes open up the earth and people tall in. 
'Fog comes up from the ocean or large bodies o£ water. 
One should not sit near an open window during, a thunder 
storm, as lightning will follow a breeze through a window. 
The atomic. bombs are changing our weather. 
When smoke hangs low in the sky, we are going to have 
bad weatb._er. 
Table 7A. 
Physical 
Items 
{1} 
l ••••• 
s ..... 
7 ••••• 
9 ••••• 
11 ••••• 
12 ••••• 
14 •••••• 
18 ••••• 
25 ••••• 
28 ••••• 
31 ••••• 
33 ••••• 
34 ••••• 
b1 ••••• 
45 ••••• 
51 ••••• 
53 •••••. 
62 ••••• 
64 ••••• 
66 ••••• 
68 •••••. 
13 ••••• 
86 ••••• 
91 ••••• 
95 ••••• 
91 ••••• 
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Certain Physical Science Misconceptions 'Whose Potential for 
Affecting the Behavior of Children Was Not Important as 
Judged by a Majority of 25 Jury Members, and Consequentl:y 
Do Not Appear As Statements On Inventory Forms. 
Physical Science Misconceptions 
l2J 
The exhaust o:t a jet drives the plane by' pushing against 
the" air behind. 
There is a pole through the center o:t the earth. 
The equator is an actual line around the llliddle of the 
earth. 
Dry ice turns to water when it melts. 
A liquid is drawn up through a straw. 
Suction holds up the liqll.id in a barometer. 
A piece of bread and butter, if dropped, will always 
fall butter side down. 
'If March "comes in like a lamb, it goes out like a lion." 
Mercury ie lighter than iron. 
Mud never gets hard enough to became rock. 
Helium gas used in balloons ie lighter than hydrogen gas. 
Iron will not float in a liquid. 
Tornadoes have a. "dead center" in which objects have no 
weight. . . 
The red liquid in thermometers is mercury. 
Dew falls from the tky. 
Frost is frozen dew. 
As a tornado passes over a bo~ of water, it draws up 
and carries some of the water of the pond or sea into 
the clouds. 
The sky is filled with air. 
Sometimes the air becomes absolutely dr,y. 
Moist air is heavier than dry air. 
.Air is pulled or sucked into a vacuum cleaner. 
Smoke i'rom the ~hilmey rises to form clouds. 
Heat lightning is a different kind of lightning than 
forked ~ightning. 
A piece of iron will float at a great depth in water. 
We see waste gasoline COlling out of the exhaust of an 
automobile. 
The floor gives off "cold" to your :teet -when you get 
out of bed in the morning. 
(concluded on next page) 
Table 7A. 
Physical 
Items 
(lJ 
102 ••••• 
104 ••••• 
106 ••••• 
107 ••••• 
ll3 ••••• 
114 ••••• 
U7 ••••• 
129 ...... . 
130 ••••• 
132 ••••• 
136 ••••• 
142 ••••• 
144 ...... 
146 ••••• 
1.48 ••••• 
1.$4 ...... 
156 ••••• 
158 ••••• 
162 ..... 
167 ••••• 
169 ..... 
170 ••••• 
171 ••••• 
174 ••••• 
176 ••••• 
183 .... . 
184 ... .. 
·192 ••••• 
193 ••••• 
(concluded) 
~sical Science Misconceptions 
{2) 
People on a motion picture screen really move. 
Electricity "flows" from "plus" to "minus." 
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Electrons flow through a wire like water through a pipe. 
A storage battery stores electricity. 
Loudness o£ sound depends upon the number of sound 
vibrations per second. 
Sound waves will pass through a vacuum. 
Sound travels slower in water than it does in air. 
A pitcher of lemonade. sweats. 
Logs can float because they have air pGckets. 
Atmospheric pressure keeps· a large ship afloat. 
Water is composed o£ one substance. 
A shooting star is a star that is falling. 
The moon chang~s its shape during the night. 
The lloon is made o£ green cheese. 
The moon changes its size as it rises. 
The stars have five or seven points. 
Stars are smaller than the earth. 
If we have a new moon in the United States, there is a 
full aoon over in Europe. 
The 8Wl is nearest the earth in the su.er time. 
The Atlantic Ocean is at the same sea level ev~here 
as that o£ the Pacific Ocean since they connect. 
There is lead in a pencil. 
Charcoal is made from coal. 
The san-generates violent storms as it crosses the equator. 
Thunder is caused by clouds bumping togetmr. 
Steam from steamrollers form elouds. 
A rainbow is caused by rain that is colored. 
The Arctic is wet and there is a great amount of snow there. 
There is always a calm before a storm. 
Jack :Frost paints the windows in the morning on cold days. 
.. 
Table 8A. 
Biological 
Items 
(1} 
.3 ...... 
4 •..... 
20 ••••• 
25 ••••• 
30 ••••• 
39 ...... 52 ••••• 
70 ..... .. 
72 ••••• 
88 ••••• 
90 ••••• 
9.3 ••••• 
98 ••• ,. 
100 ••••• 
102 ••• ;. 
108 ...... 
127 ••••• 
1.35 ••••• 
136 ••••• 
1.37 ••••• 
14S ••••• 
163 ••••• 
188 ••••• 
Certain Biological Science Misconceptions Rejected by 
Science Education Specialists or Members or a ~cience 
Education Course at ·Boston University., and Consequently' 
Do Not Appear as Statements on Inventory Forms. 
Biological Science Miscomceptions 
Wolves run in packs • 
Human beings have been attacked and eaten by a wolf'. 
A porcupine can throw its quills. 
315 
It you cut a worm into three pieces, each piece will 
graw a new head and there will be three ar four wrms 
where before there was only one. 
Monkeys pick lice from each other. 
Fish cannot drown. 
Cows should be milked on the right side. 
A negro can endure heat better than a white man. 
The pigmentation o£ a negro's skin affords bill great 
protection from sunburn or.heat prostratio~ 
A little oil taken before drinking will prevent 
drunkenness. . 
The eut-o£-doors life helps to build up a resistance to 
colds. 
The complexity of modern life tends- to increase mental 
and nervous disorders. 
A. tree trunk grows up into the air. 
The human male is biologically stronger than the hUIIan 
female. · 
Hair on the chest 'indicates 'W1'11sual strength. 
The human heart is on tbe lett siQ.e or the body. 
Wearing a hat helps to make a man bald. 
Children of first cousins are likely to be feeble minded. 
A man has several gallons o£ blood. 
Hair and finger naUs grow afi;er death. 
Maggots are woms. 
Mating of closely related human beings will produce 
some kind of degeneracy. 
One always feels depressed on a rainy day. 
Table 9A. 
Biological 
Items 
~ 
6 ••••• 
19 ••••• 
40 ••••• 
41 ••••• 
49 ••••• 
.$1 ••••• 
73 ••••• 
83 ••••• 
86 ••••• 
91 ••••• 
110 ••••• 
114 ••••• 
120 ••••• 
132 ••••• 
140 ••••• 
141 ••••• 
143 ••••• 
1ls4 ••••• 
1.$9 ••••• 
161 ••••• 
'162 ••••• 
166 ••••• 
167 ••••• 
178 ••••• 
Certain Biological Science Misconceptions Accepted as 
True by at Least One Member 9£ 2.$ Jury Members, and 
Conseqaently' Do Not Appear as Statements on Inventory 
Foras. 
Biological Science Misconceptions 
A whale spurts a jet of water into the air. 
Pigs are filthy gluttons. 
Flying fish can glide or soar for short distances 
above the water. 
Elephants never forget. 
If you hold up the back legs of a sknnk, it can't 
•let go." 
Of several hundred varieties of sharks, only half a 
dozen varieties of sharks usually are man eaters. 
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Japanese, Eskiraos and American Indl.ans all have brains 
smaller than that of a white man. 
Qrl.cklime will destroy a dead body. 
A sudden fright cures hiccoughe. 
The blood in one's veins is blue. 
In former times, t~e aTerage human life was much longer 
than in present times. . 
Physical cbaracteristicareflect personality traits. 
Riding a horse makes one bow-legged. 
The smell of alcohol can make you drunk. 
The blood of a negro is different from that of a white man. 
A mother alone determines the sex other baby. 
You can be hypnotized against your will. 
While hypnotized, you can be forced to do things you 
would not do normal1y. 
SeX of an unborn child can be foretold by certain signs. 
Almost all human albinos are the children of parents 
who are not nomal. 
The Chinese and Japanese can live on about a handful 
of rice per day. 
When the underside o:t leaves may be seen, in a summer 
wi:p.d, it is a sign of rain. 
~he· tropica1 waters are much fuller of life than the 
arctic waters. 
I:t one steps on a rusty tack o~ nail, one will get 
l.ock-jaw. 
(concluded on next page) 
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Table 9A. (concluded} 
Biological 
Items 
{l) 
182 ••••• 
194 ••••• 
207 ••••• 
209 ...... 
219 ••••• 
22$' ••••• 
248 ••••• 
Biological Science Misconceptions 
{2) 
Chlorophyll is found in the fiower of the plant. 
An employer requests a photograph when one applies for 
a job becauee it is poss:Lble to judge intelligence 
from photographs. . 
Mental disorders often result fran a great deal of 
mental work. 
People who are mentally sick are hard to control on 
the night of a full. moon. 
Chess and checker playing develop one's power of 
concentration. . 
All animals have means of conmunicating w.tth one 
another. 
An aching corn on your root indicates bad weather. 
Table lOA. 
' 
Biological 
Items 
llJ 
s ••••• 
7 ••••• 
8 ••••• 
9 ••••• 
10 ••••• 
11 ••••• 
12 •••••. 
21 ••••• 
22 ••••• 
23 ••••• 
24 ••••• 
27 ••••• 
.32 ...... 
3.3 ••••• 
.34- ••••• 
36 ••••• 
42 ••••• 
45 ..... 46 ••••• 
48 ••••• 
5lt. ••••• 
58 ••••• 
60 ....... 
62 ••••• 
63 ••••• 
69 ••••• 
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Certain Biological Science Misconceptions Whose Potential 
for Affecting the Behavior of Children Was Not Important 
as Judged by a ·Majority of 25 Jury Members, and Consequently 
Bo Not ~pear as Statements an Inventory "Forms. 
Biological Science Misconceptions 
(2J 
A whale is a fish. 
A turtle with its head cut off will not die until 
sundown. 
If one cut off the head of a mud-turtle, a new one 
will grow in its place. 
Salamanders and newts are a kind of lizard. 
A snake does not die until sundown. 
When a snake is killed its tail doesn't die until the 
sun goes down. 
One type of snake can milk a cow. 
Roosters come from long eggs while hens come from round 
ones. 
A peaeock is so ashamed of his ugly feet that if he 
sees them, he will let his gorgeous tail .fall. 
.. An ostrich can digest iron. 
An ostrich hides its head in the sand at the approach 
ef danger or when it is scared. 
Owls cannot see in the day time. 
The gorilla is an ~eptionally ferocious beast • 
Camels can go months without drinldng water. 
Grasshoppers aake molasses. 
All deep sea fish have no eyes. 
It rains cats and dogs. 
Camels store water in the humps on their backs. 
Elephants drink through their trunks. 
Prairie dogs dig their own water wells. 
A crow always fiies in a perfectly straight line. 
Bats are blind. 
Animals living in groups are always led by a wise old 
leader. 
The common ant labors all summer to lay awayprovieions 
for winter. 
A century plant blooms only once in every hundred years. 
The· slit in a cat' s eye, while vertical. in daylight, 
is horizontal in the dark. 
(c6ntinued on next page) 
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Table lOA. (continued) 
Biological Biological Scienc~ Misconceptions 
Items 
1 
79 ••••• 
80 ••••• 
96 ••••• 113 ••••• 146 ••••• 
'147 ••••• 
17.3 ••••• 
180 ••••• 
18.3 ••••• 
184 ••••• 
187 ••••• 
200 ••••• 
201 ••••• 
203 ........ 
21.3 ••••• 
214 ••••• 
216 ••••• 
217 ••••• 
. 218 ••••• 
226 ••••• 
230 ••••• 
231 ••••• 
2.32 ••••• 
233 ••••• 
2.34 ••••• 
235 ••••• 240 ••••• 
244 ...... 
. 
Man .has one less .rib thaD. woman. · 
A body' weighs more af'ter death. 
German peasants are possessed of great knowledge of music. 
A man ha-s more permanent teeth than a woman • 
The stinger of a bee is in its mouth • 
A woman has more bones than a man • 
You can tell whether beer is good by the amount of 
foam at the top of the glass. 
If you step on a spider, we may have rain. 
Most plants buUd up food materials at night. 
Petrified wood is wood that has hardened because it has 
been kept for hundreds of years. 
If you put a buttercup under your chin and the color is 
reflected, this shows that you like butter. 
Drowning men always see their lives pass before them. 
When two peopl.e ta1.k about a certain person, that 
person usually appears. 
A murdered person's eyes retain on their retinas a 
sort of photographic image of the murderer. 
When squ:irrel.s gather an unusually large supply of 
nuts, that faet 'indicates a severe wiuter. 
Put salt on a bird1s tail and it won't fly. 
Hoop snakes put their tails in their.mouths and roll 
like a hoop • 
A falling star indicates that someone is dying • 
A baby who is good looking will be homel.y when full grown. 
Most animals- like music. 
All whales have very small throats. 
Color blindness is more common in wamen than in men. 
Tree frogs "singing" is a sign of wet weather. 
The croaking of frogs predicts rain. 
If you kUla ladybug, it will. rain the next day. 
Wool comes from a plant. 
I:f the palm of your lett band itches, soon you will 
receive some money. 
If the ground hog sees its shadow, we will have 
several mol's weeks of winter. 
(concluded on next page) 
Table lOA. 
Biological 
Items 
246 
247 
249 
(lJ 
••••• 
••••• 
••••• 
250 ••••• 
252 ••••• 
320 
{concluded) 
,, 
Biological Science Misconceptions 
(2.) 
I£ the gardener finds that the coveriDgs or layers on 
the onions are heavy, the winter will be cold. 
If the com husks are unusually thick, the coming 
winter 'Wi 11 be cold. 
When~the ladder man is selling in town, it wUl rain 
the next da~. 
When the sun shines and it rains, "the Devil is beating 
his wit e." ' 
Potatoes can see with their eyes. 
Table llA. Certain Physical Science Misconceptions Used in the 
Preliminary Instrument. 
Physical 
Items 
(1} 
1 ••••• 
2 ••••• 
3 ••••• 
4 .... . 
s .... . 
6 ••••• 
7 ••••• 
6 •••••• 
9 ••••• 
10 •• , .... 
11 ••••• 12 ••••• 
13 ••••• 
llt. ••••• 
15' ••••• 
16 ••••• 
17 ••••• 
18 ••••• 
19 ••••• 
20 ••••• 
21 ••••• 
22 ••••• 
23 ••••• 
Physical Science Misconceptions 
\2} 
The exhaust of a jet drives the plane by pushing 
against the ail:' behind. 
In the dr,y cleaning process, clothes never get wet. 
Some solid substances can burn. 
North is always up, and south is alwa7s down. 
There is a pole through the center of the earth. 
Tin cans are composed wholly o£ tin. 
The equatar is an actual line around the middle o£ 
the earth. 
Plastic materials are used in plastic surgery. 
Dry ice turns to water when it melts. 
Dry ice is "hot" to the touch. 
A liquid is drawn up through a straw. 
Suction holds up the liquid in a barometer. 
Matter loses weight when burned. 
A piece o£ bread and butter 1 i£ dropped, will 
always fall butter side down. 
The shortest distance £rom Boston tQ Europe is a 
straight line on a fiat map. 
Winters are getting mUder. 
I£ it rains before seven o 1 clock, it will clear by 
eleven o'clock. . 
I£ March ttcomes in like a lamb, it goes out like a 
lion." 
If it rains on July 15th (St. Swithin's day) it will 
rain for forty days thereafter. 
You can always believe everything ymu see. 
There are n9 spaces inside of solids or liquids. 
We can save doing work by using a machine. 
Gasoline is heavier than water. 
321 
24. ••••• A man who tries to push a truck and is unable to do so, 
25 ••••• 
26 ••••• 
27 •••.•• 
28 ••••• 
works very hard. 
Mercury is lighter than iron. 
Cre,am is heavier than milk. 
Hea~ cream is heavier than light cream. 
Mud never gets hard enough to become rock. 
(continued on next page) 
" 
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Table llA. (continued) 
Physical 
Items 
1 
29 ••••• 
30 ••••• 
31 ••••• 
32 ••••• 
33 ••••• 
34 ••••• 
35 ••••• 
.36 ••••• 
37 ••••• 
38 ••••• 
39 ••••• 
'40 ••••• 
41 ••••• 
42 ••••• 
43 ••••• 
h4 ••••• 
45 ••••• 
46 ••••• 
47 ...... 
48 ••••• 
49 ••••• 
50 ••••• 
51 · ••••• 
52 ••••• 
53 ••••• 
;4 ••••• 
55 ••••• 
56 ••••• 
51 ••••• 58 ••••• 
Physical Science Misconceptions 
Tin ie the same as aluminum. 
Coke is dug from the earth. 
He1ium gas used :J.n balloons is light~r than hydrogen gas. 
You cannot lift something that we~ghs more than you do. 
Iron will not fioat in a liquid. 
Tornadoes have a "dead center" in which objects have 
no weight. 
It gets colder in direct proportion to the distance 
north of the equator • 
The Arctic is a land of much snow and extreme cold. 
·Thunder is caused when two stars bump together. 
Artificial ice is different than natural ice. 
The number of stars within the halo around the moon 
indicates the nwnber of days preceding a storm. 
A "mackerel" sky nev:er leaves the ground dry. 
The , red liquid· in thermometers is mercury. 
Frost is formed ttsually on the outside of a window. 
DeW comes out. of the ground. · 
It can be ~oo co1d to snow. 
Dew falls from the sky. 
Clouds travel against the wind. 
The ~lmanac can predict the weather conditions each 
day for a whole· year in advance. 
Snow ~s frozen rain •. 
Lightning will nat strike an automobile. 
After a rain storm, one may sometimes see the sun 
drawing water .. 
host is froEen dew. 
There is a pot of gold at the end of the rainbow. 
As a torDado passes over a body of water, it draws 
up and carries some of the water of ,the pond or 
sea into the clouds. 
If the sun draws water, 1'ain will fall soon. 
A circle around the moon is a sure sign of rain. 
The polar regions are ice covered without plant life 
o£ my kind. 
A thunder storm. can cause milk to turn sour • 
I£ the points or the new moon are turned upward, 
dry weather is sure to follow. 
(continued on next page) 
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Table llA• (continued) 
Physical 
Items 
~ ~9 ••••• 
60 ••••• 
61 ••••• 
62 ••••• 
63 ••••• 
64 ...... 
6~ •••.• 
66 ••••• 
67 •• .,.. 
68 ••••• 
69 ••••• 
70 ••••• 
71 ••••• 
72 ••••• 
73 ~ •••• 
74 ••••• 
7~ ••••• 
76 ••••• 
77 ••••• 
78 ••••• 
79 ••••• 
80 ••••• 
81 ••••• 
82 ••••• 
83 ••••• 
84 ••••• 
85 ••••• 
86 ••••• 
87 ••••• 
Physical Science Misconceptions 
Mathematics is of value because of its general training 
of the mind. 
Heavenly bodies infiuence events which occur on the 
earth. 
The air pressure inside the house is different than 
it is outside the house. 
The sky is filled with air. 
Heat riees, cold falls. 
Sometimes the air becomes absolutely dr,y. 
The moon actually changes its shape and size during 
the year. 
Moi·st air is heavier than dry air. 
When we fan ourselves, we cool the air around us. 
Air is pulled or sucked into a vacuum cleaner. 
When we breathe, air is sucked into the lungs. 
As one goes up in the air, the air press~e increases. 
Air has no weight. 
A burn from boiling water is more severe than one 
from steam. · 
Smoke from the chimney rises to form clouds. 
Lightning never strikes twice in the same place. 
Water. always boil~ at the same temperature. 
Heat and temperature mean the same thing. 
If snoke comes f'rom a chimney, the fire is extremely hot. 
There is life on the planet Mars. 
I£; fur coats were ·worn inside out, one would feel coJ.der 
in them. 
The words force, potver and energy mean the same thing. 
OCean waves are sometimes mountain high. 
When tobacco smoke is blown through a handkerchief, the 
yellow mark produced is due to nicotine .. 
Density and specific gravity mean the same thing. 
Mass and weight mean the same thing. 
Gunpowder explodes upwards and dynamite explodes downwards. 
Heat lightning is a different kind of lightning than 
forked lightning. 
The pressure of water at the nozzle of a fire hose is 
greater than it is in the hose i tseli'. 
(continued on next page) 
Table l.lA. 
Physical 
Items 
1 
88 ••••• 
89 ••••• 
90 ••••• 
91 ••••• 
92 ••••• 
93 ••••• 
94 ••••• 
95 ••••• 
96 ••••• 
91 ••••• 
98 •t••• 
99 ••••• 
100 ••••• 
101 ····!• 
102 ••••• 
103 ••••• 
104 •• ~ •• 
105 ...... 
106 ••••• 
107 •••<~• 
108 ••••• 
109 
110 ~~··· ••••• 
111 ••••• 
112 ••••• 
113 ...... 
114 ••••• 
11.5 •·•·••• 
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(oontinued) 
Physical Science Misconceptions 
2 
Water may be found by using a dowser or a divining-rod. 
Ice is never colder than 32 degrees F. or 0 degrees c. t 
the freezing temperature of water. 
Water always freezes when its temperature is reduced 
to 32 degrees F. 
A piece of iron will float at a great depth in water. 
The turning of the hands backwards on a. watch damages it. 
Sea water never freezes. 
Gasoline burns in the liqaid state. 
We see waste gasoline coming out of the exhaust of 
an automobile. 
A light colored radiator warms a room ~cker than a 
dark colored one~ 
The floor gives off "cold" to your feet when you get 
dut of bed in the morning. 
The Diesel engine is a gasoline eng.tne. 
The coldest spot in a new refrigerator, excluding the 
deep freeze, is at the top. 
White light is one color. 
Black is a color. 
People on a motion picture screen really move. 
Magnets will pick up many kinds of metal. 
Electricity ".flows" from "plus" to "minus." 
Dry cell batteries are really dry. 
Electrons flow tlrough a. wire like water through a pipe. 
A storage batter.y stores eleetricit.y. 
The greater the di8IIeter o.f' a wire, the greater is its 
resistance to electricit.y. 
The ground cannot be used as an electrical conductor. 
Water is not a conductor of electricity. 
The needle of the compass points to the north geographic 
pole. 
Sound travels faster than light. 
Loudness of sound depends upon the number -o.f' sound 
vibrations per second. 
Sound waves will pass through a vacuUlll. 
Air or water will carry ~und waves better than wood 
or iron. 
(continued on next page) 
Table UA. 
Physical 
Items 
1 
116 ••••• 
117 ••••• 
118 ••••• 
119 ••••• 
120 ••••• 
121 ••••• 
122 ••••• 
123 ••••• 
124 ••••• 
125' ••••• 
126 
127 ••••• ••••• 
128 ••••• 
).29 ••••• 
130 ••••• 
131 ••••• 
132 ••••• 
133 ••••• 
134 ·~··· 135 ••••• 
136 ••••• 
137 ••••• 
138 ••••• 
139 ••••• 
140 ••••• 
141 ••••• 
142 ••••• 
143 ••••• 
144 ••••• 
145' ••••• 
lh6 ••••• 
(continued) 
Physical Science Misconceptions 
You can inhale and talk at the same time. 
Sound travels slower in water than it does in air. 
When you talk on the telephone, your friend hears 
your voice at the other end of the wire. 
Sound traTels in straight lines. 
An object weighs more in water than it. does out of 
water. 
'Fresh water is heavier than salt water. 
The boiling point of water is always at the same 
temperature • 
.Ul. kinds of wood will no at in water. 
Ice is heavier than water. · 
Water drunk from a washstand fa~cet is not as pure as 
water drunk from a kitchen faucet. 
Tides are caused by the winds • 
Water with minerals dissolved in it is dangerous to 
drink. 
Hard water is dangerous to drink. 
A pitcher of lemonade sweats. 
Logs can noat because they have air pockets. 
Water can· pass through limestone. 
Atmo8pheric preseure keeps a large ship afloat. 
Dissolved particles cannot be separated from water. 
Colored water is used in thermometer•• 
Dirty water cannot be made pure. 
Water is composed of one substance. 
An artesian well bubbles to the surface. 
The greater part of an iceberg floats above water. 
The world is round. 
The earth is the largest planet. 
The earth is bigger tban the Sllil. 
A shooting star is a star that is falling. 
There are flying saucers which come near the earth 
from outer space~ · -
The moon changes its shape during the night. 
The full moon affects animal behavior. 
The moon is made ot green·cheese. 
' (continued on next page) 
.325' 
Table llA. 
Physical 
Items 
1. 
lla.7 ••••• lh8 ••••• 
lb.9 ••••• 
150 ••••• 
151 ••••• 
152 ••••• 
153 ••••• 
154 ••••• 
155 ••••• 
156 ••••• 
157 ••••• 
158 ••••• 
159 ••••• 
160 ••••• 
'. 
161 ••••• 
162 ..... 
163 ••••• 
164 ..... 
165 ••••• 
166. ····~. 167 ••••• 
168 ••••• 
169 ••••• 
170 ••••• 
171 ••••• 
172 ••••• 
173 ••••• 
174 ..... 
175 ••••• 
176 ••••• 
177 ••••• 
178 ••••• 
179 ...... 
180 ••••• 
(continued} 
Physical Science Misconceptions 
2 
The moon is as l.arge as the sun. 
The moon changes its size as it rises. 
The moon is hot. 
The moon gives off light o£ its own. 
The sun rises and sets. 
People live on the planet Mars. 
Carbon dioxide is poisonous. 
The stare have five or seven points. 
Stars are smaller than the sun. 
Stars are smaller than the earth. 
The stars shine only at night. 
326 
I£ we have a new moon in the 1J.S., there is a full moon 
over in Europe. 
The sun goes around the earth. 
The sun moves £rom one point in the sky to another 
point during the day •. 
The sun is very small compared to the earth. 
The swn is nearest the earth in the summer time. 
The sun is the center o£ the whole ur:liverse. 
Because warm air rises, it must be war.m at high 
altitudes. 
The sun draws water. 
Earthquakes open up the earth and people fall in. 
The Atlantic Ocean is at the same sea level everywhere 
as that o£ the Pacific Ocean since they connect. 
Oil is heavier than water. 
There is lead in a pencil. 
Charcoal is made £rom coal. 
Tqe sun generates violent storms as it crosses the equator. 
A change in the moon is responsible £or a change in 
the weather. 
Thunder is harmful. 
Tliunder is caused by clouds bumping together. 
A rising barometer indicates stormy weather. 
St,eam from. steamrollers .form clouds. 
Fog comes up .from the ocean or large bodies o£ water. 
In war, great battles are always accompanied by rain. 
Thunder ·comes before the lightning<! 
One should no~ sit near an. open window during a thunder 
storm, as lightning will f'ollow a breeze through a window. 
(concluded on next page) 
Table llA. 
Physical 
Items 
{1) 
181 ••••• 
182 ~ •••• 
18,3 •••••• 
184 ••••• 
185 ••••• 
186 
187 
••••• 
••••• 
188 ••••• 
189 •••••. 
190 ••••• 
191 ••••• 
192 ••••• 
19.3 ••••• 
(concluded) 
Physical Science Misconceptions 
{2} 
Most of our clouds are found about ten miles above 
the earth. 
A. ring around the sun or moon always means a storm. 
A. rainbow is caused by rain that is colored. 
The Arctic is wet and there is a great amount of 
snow there. 
It never· gets as, cold in Montana as it does at the 
North~ole. . 
A victim in quicksand, if quiet, is likely to sillk 
much below the armpits. 
During the winter, it is colder near the ocean than 
it is away !rom the coast. 
The atomic bombs are changing our weather. 
'When smoke hangs low in the sky 1 we are going to 
have bad weather. 
If you can see many stars in the sky 1 we will have 
fair weather. 
There is always a calm before a storm. 
The"'rain that falls has always been in the sky. 
Jack Frost paints the Windows in the morning on 
cold days. 
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Table 12!. Certain Biological Science Misconceptions Used in the 
Pretiminary Instrument. 
Biological 
Items 
1 
1 ••••• 
2 .~ •••• 
.3 ••••• 
h •••••• , ..... 
6 ••••• 
7 ••••• 
8 ••••• 
9 ••••• 
10 ••••• 
11 ••••• 
12 ••••• 
1.3 ••••• 
14 ••••• 
15 ••••• 
16 ••••• 
17 -·· ••• 18 ••••• 
19 ••••• 
20 ••••• 21 ••••• 
22 ••••• 
23 ••••• 
24 ••••• 
25 ••••• 
26 ••••• 
27 ••••• 
Biological Science Misconceptions 
Night air is bad for you. 
If you breathe deeply you 'if.Lll never catch a cold. 
Wolves run in packs • 
Human beings have been attacked and eaten by a wolf'. 
A whale is a fish. 
A whale spurts a jet of water into 1;he air. 
A turtle with its head cut off will not die until 
!Ulldown. 
If one cuts off the head of a mud-turtle, a new one 
will grow in its place. · 
Salamanders and newts are a kind of lizard. 
A snake does not die until sundown. 
When a snake is killed, its tail doesn 1t aie until 
the sun goes down. 
~ type of snake can milk a cow. 
Snakes, by staring, can paralyze animals or humans. 
Snakes can be chal'med by 111Usic. 
The best defense against a snake :ts a h<l>rsehair rope. 
A rattlesnake always warns befare it strikes. 
The flickering tongue of a snake does the stinging. 
Some snakes have a stinger at the end of the tail. 
Pigs are filthy gluttons. 
A 'porcupine can throw its quills. 
Roosters come .from long eggs while hens come from 
round ones. 
A peacock is so ashamed of his ugly .feet that if he 
sees them, he will let his gorgeous tail fall. 
An ostrich can digest iron. 
.An ostrich hides its head in the sand at the approach 
of danger or when it is scared. 
If you cut a worm into three or four pieces, each 
piece will grow a new head and there will be three 
or four warms where before there was only one. 
The gra!!p of a large octopus is unbreakable by a strong 
man. 
Owls cannot see in the day time. 
(eontinued on next page) 
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Biological Science Misconceptions 
When a living thing dies, all the cells are dead. 
A.n adult moth eats wool. 
Monkeys pick lice from each other. 
Lichens or moss will always grow on the north side 
of trees. 
The gorilla is an exceptionally ferocious beast. 
Camels can go months without drinking water. 
Grasshoppers make molasses. 
Fish cannot hear. 
All deep sea fish have no eyes. 
All turtles will bite peop1.e. 
Flowers in a room use up aJ.l the air. 
Fish cannot drown •. 
Flying fish can glide or soar for short distances 
above the water. 
Elephants never forget. 
It rains cats and dogs. 
Trees are dead in the winter time. 
A donkey and a mule are the same. 
Camels store water in the humps on their backs. 
Elephants~ink through their trunks. 
Vultures instinctively know when death is n~ar. 
Prairie doge dig their own water wells. 
If you hold up the back legs of a skunk, it can't 
"let go." 
The bite of most spiders is poisonous. 
Of several hundred varieties of sharks, only half a 
dozen varieties of sharks ueua.lly are man eaters. 
Cows should be milked on the right side. 
Bloodhounds will attack those they are hunting. 
A crow always f'lies in a perfectly straight line. 
A cat will try to take a baby' s breath away • 
Bulls are made angry by the sight of anythi~ red. 
A bat will try to fiy into a gir1 t s hair. 
Bats are blind. 
,Animals can see in complete darkness. 
Animals living in groups are always led by a wise 
old leader. 
(continued on next page) 
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61 ••••• 
62 ••••• 
6.3 ...... 
64 ••••• 65 ••••• 
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86 ••••• 
87 ••••• 
88 ...... 
(continued) 
Biological Science Misconceptions 
All· animals are born ~ith the skills and knowledge 
necessary to keep them alive. 
The common ant labors all summer to, lay away 
provisions for winter. 
.3.30 
A 'eentilry plant bloome only once in every hundred years. 
The larger the dog, the safer he is for children. 
A barking dog never bites. 
Some animals are as intelligent as the average man. 
If anlmals acquire an unusually heavy coat of :fur 1 
that r~et foretells a severe winter. 
All mules are very ob.stinate. 
The slit in a eat's eye, while vertical in daylight, 
ie horizontal in the dark. 
A negro can endure heat better than a white man. 
Rain makes children grow faster. 
The pigmentation of a negro's skin affords him great 
protection from sunburn or' heat prostration. 
Japanese, Esld.inGs and .American Indians all have braine 
smaller than that or a white man. 
Chinese and Japanese have "slanting" eyes. 
A man falling frOJl a great height will always be 
dead before he hits· the ground. 
People with greenish-gray- eyes are less trust worthy 
than people with blue or brown eyes • 
.Ucoholice· ~ometimes ~e of spontaneous combustion. 
If you tickle a baby,· you will cause it to stutter. 
Man has one less rib than woman. 
A body weighs more after death. 
Those who threaten to commit suicide seldom do. 
The .stomach is below the waist line. 
Quicklime will destroy a dead body. 
Cold hands mean a wara heart. 
Singeing the ends of the hair after a haircut helps 
to make it grow. 
A sudden fright cures hiccoughs. 
A. tapeworm eats so much of its victims food that the 
victim is always hungry. 
A little oil taken before drinking will prevent; 
drunkenness. · 
(continued on next page) 
Table 12!. 
Biological 
Items 
1 
89 ~ •••• 
90 ••••·!' 
91 •••• ~ 
92 ••••• 
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95 ••••• 
96· ••••• 
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lll ...... 
112 ••••• 
(eo~inued) 
Biological Science Misconceptioas 
Drunkards have so much aocohol in their blood that 
they are immune to infections. 
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The out-o£-doors life helps to buildup a resistance to colds. 
A camphor bag worn around the. neck will dri Te away 
disease. 
Those who learn slowly retain more of what they learn 
than those who learn fast. 
The camplexi ty of" modern life tends to increase mental 
and nervous disorders. 
A person with a jaw that sticks out is usually a very 
.forceful person. 
A person with a small chin is usually a timid person. 
German peasants are possessed of a great knowledge 
of music. 
The blood in ones veins is blue. 
A tree trunk grows up into the air. 
A. negro's skull is much thicker than a white man's skull. 
The human male is biologically stronger than the human 
!'emale. 
Fat people are jolly people. 
Hair on the chest indicates unusual strength. 
A heavy growth of hair on a per son's chest and limbs 
indicates great ·physical strength. 
Most men of genius do not enjoy vigorous health, nor 
do they live as long as the average. 
Bright children are usually weak and small. 
Intelligent children are not usually·~trong. 
Women with red hair are quick tempered. 
The human heart is on the left side of the body. 
A drowning person who goes dawn for the third time is lost. 
In former times the average human life was much longer 
than in present times. . 
Women possess a power of intuition abse:al# in men. 
You can tell a perSon is going to die if you can hear 
the ndeath rattle.n 
.s ( con'f;.inued on next page) 
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Biological Science Misconceptions 
2 
A man has more permanent; teeth than a woman. 
Physical characteristics reflect personality traits. 
Women are inferior to men in intelligence. 
Mental diseases cannot be cured. 
The drinking o£: water with one-'s meals prevent;s the 
proper digestion of food. · 
One who has bad a cucumber salad should never finish 
with a dish o£ ice cream. " 
Wett:l-ng the ha:i:r to make it lie down rots the hair. 
Riding a horse makes one bow-legged. . 
Children sometimas. inherit cbaracteri sties from a 
previous wife of their father. · · 
3.32 
I£ a drunken man fall-s, he never hurts himself. 
Appendicitis is the result o£ swallowing grape seeds. 
The blood is the carrier o£ hereditary characteristics. 
A boil on the neck purifies the blood. 
Cutting a man's hair often and short makes it grow 
thicker. 
Wearing a hat helps to make a man bald. 
One should feed a cold and starve a fever. 
Fright can· turn human hair white over night • 
A persoa without water for a long period of time cannot 
sweat or cr,r. . 
Wald.ng a "sleep walker11 will kUl him. 
The smell of alcohol can make you ~. 
Whiskey is good for snake bite. 
Plants manufacture food in their roots. 
ChildJ-en of first cousins are likely to be feeble-minded. 
A man has several gallons of blood. 
Hair and fingernails grow after death. 
If a, gray hair is pulled out, two more gray hairs 
wiU grow in again. 
Finger prints can be changed by using acid. 
The blood of a negro is c:li££erent from that of a white man. 
A mother alone determines the sex of her baby. 
An expectant mother can make her child beautiful by 
looking at beautiful wrks of art. 
You can be hypnotized against your will. 
(continued on next page) 
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1.$'0 
1St 
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166 ••••• 
167 ••••• 
168 ••••• 
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Biological Science Misconceptions 
{2) 
While hypnotized, you can be forced to do things you 
would not do normally. 
Maggots are worms. 
The stinger o£ a bee is in its mouth. 
A woman has more bones than a man. 
The human race was descended f'rom monkeys. 
Persons with exceedingly high foreheads are always 
possessed of remarkable intelligence. 
Fish is a brain food • 
It is possible to overcome seasickness by sucking 
the juice of a lemon. 
Lobster is poisonous if eaten at a meal with ice cream • 
One shou1d not drink milk when they have lobster or 
crabmeat. 
Cooking a quarter (25 cents) in mushrooms will tell i£ 
they are poisonous. 
Oyeters should not be eaten in any month which does 
not have an nan in it. 
Continued use of canned foods may cause cancer. 
Milk and cherries should never be eaten together. 
A person 1 s character can be judged accurately by 
looking at his face. 
Sex o£ an unborn child can be foretold by certain signs. 
"Darning needles" sew up one 1 s mouth. 
Almost all human albino$ are. the children of parents 
who are not normal. 
The Chinese and Japanese can live on about a handful 
of rice per day. 
Mating of closely-related human beings will produce 
some kind of degeneracy. 
Sea gulls circling in large numbers mean that stormy 
weather is coming. 
Worms come down with the rain. 
When the 'Ullderside of leaves may be seen, in a summer 
wind, it is a sign of rain. · 
The t~opical waters are llttlCh fuller of life than 
the Arctic waters. 
Bacteria are always harmful to man. 
(continued on next page) 
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194 ...... 
(continued) 
Biological Science Misconceptions 
Frost kills disease germs. 
Bursitis is caueed :f.'ro~ drinking too liUCh milk. 
Snow·kills germs. 
Cold storage hills bacteria. 
You can tel1whetber beer is good by the amount of 
foam at the top of the glass. 
I£ one wears light-weight underwear winter and summer 
the year around• one will never catch cold. 
I£ one does not scratch a mosquito bite,. it will 
stQp itching. 
Hot'lemonade will cure a cold. 
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It is always twice as hard to get rid of a I!IUMMer cold 
as it is to get rid of a winter cold. 
If one steps on a rusty tack or nail, one will get 
1oek-jav. 
When crows are making a lot of noise, it is going to 
rain. 
If you. step on a spider, we may have rain. 
The dyes used for Easter eggs are poisonous. 
Chlorophyll is found in the fiower of the plant. 
Most plants build up food materials at night. 
Petrified wood is wood that has hardened because it 
has been kept for· hundreds of years. 
I£ you drink three glasses of water every day, you 
will never have rheUlllatism or kidney trouble. 
The time of year you were born in r~lation to ·the stars 
determines what you will be when you are older. 
I£ you put a buttercup under your chin, and the color 
is reflected, this shows that you like butter. 
One always feels depressed on a rainy day. 
When a dog is fond of a man, it shows that person to 
be trustworthy. , 
A baby knows instinctively whether a man is geod or bad. 
A weak mind and a strong back go together. 
4 person's character can be judged accurat'ely by looking 
at his face. 
Long slender hands are an indication of an artistic nature. 
An employer requests a photograph when one applies for a 
job because it is possible to judge intelligence from 
photographs. 
( eontinued on next page) 
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Biological Science Misconceptions 
.(21 
If you stare at a person 1 s back, you can make him 
turn around to look at you. 
A beautiful woman never lias my brains. 
Brains ~d beauty rarely go together. 
A person who does not look you in the eye is likely 
to be dishonest. 
"Dying men go out with the tide." 
33.5 
Drowning men always "see their lives pass before them." 
When two. people talk about a certain person, that 
person usually appears. -
Good people usually die young • 
A murdered person's eyes retain on their retinas a 
sort of photographic image of the murderer. 
Brunettes are more trustwerthy than blondes. 
IJ1y physical or mental disease can be produced by 
tbinldng too much about it. . 
Getting out of bed on the wrong side, makes a person 
irritable and disagreeable. . 
Mental disorders often result from a great deal of 
mental work. 
One who has thin and tightly drawn lips is likely 
tt? be stingy with his money. 
People who are mentally sick are hard to control on 
the night of a Ml moon. 
People who sleep with the moon shirp.ng on ~hem will 
become crazy. 
Wearing a copper band on the wrist will stop the 
crippling effects of rheumatism. 
Cats have nine lives. 
When squirrels gather an unusually large supply of nuts, 
that fact indicates a severe winter. 
Put salt on a bird1 s tail and it won't fly. 
Long hairs from a horse's tail will turn into snakes 
if put in -water. 
Hoop snakes put their taUs in their mouths and roll 
like a hoop. 
A falling star indicates that someone is dying. 
A baby who· is good looking will be homely when full grown. 
Chess and checker playing develop one's power of concentration. 
People born under the influence of certain stars show this 
influence on their characters. 
(continued on next page) 
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Biological Science Misconceptions 
2 
Everyone has genius of a certain sort; the prG>blem 
is to find out what it is. 
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All great artists and musicians are highly temperamental. 
Throwing a person off a dock is an almost certain method 
of teaching him to swim. 
Children who .do very well on intelligence tests are 
usually peculiar. 
,All animals have means of communicating with one another. 
Most animals like music. 
Cows and horses will never kill themselves w1 th one 
feeding if given unlimited quantities of certain foods. 
~ octopus is one of the most dangerous of living 
things as far as human beings are concerned. 
The skin of a snake is slimy, 
m whales have very small throats. 
Color· blindness is more common in women than in men. 
Tree frogs "singing" is a sign of wet weather. 
The croaking of frogs predicts rain. . 
If you kill a ladybug, it will rain the next day. 
Wool comes from a pl.ant. 
Whiskey calms the nerves. 
The killing of a toad brings rain. 
If you sing before bre'akfast, you will cry before supper. 
You are. justified ~feeling uneasy when a black cat 
crosses'the path in front of you. 
~f the palm of your left hand itches, soon you will 
receive same money. 
Breaking a looking glass means that a tragedy will 
soon occur. 
The future can be read by the lines in the hand • 
The behavior of certain animals is more reliable in 
predicting the weather than is the u.s. Weather Bureau. 
If the ground hog sees its shadow, we will have several 
more weeks of winter. · 
If you carry an umbrella, it is not as likely to rain 
as it is if you do not carry the umbrella. 
If the gardener finds that the coverings or layers on 
the onions are heavy, the winter will be cold. 
(concluded on next p~ge) 
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Biological Science Misconceptions 
(2) 
±r the com husks are unusually thick, the coming 
winter will be cold. 
An aching corn on your foot indicates bad weather • 
When the ladder man is selling in town, it will rain 
the next day. 
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When the BUn shines and it rains, "the Devil is beatins 
his wife.". 
Tobacco ashes on a carpet help to keep moths out or it. 
Potatoes can see 14-th their eyes. 
~PENDIX B 
.3.39 
Table lB. Distribution of General Science Misconceptions Among the 
Final Inventory Forms According to Their Potentialities 
for Affecting the Behavior of Children. 
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' Science Form I Form Form 
' 
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I I i -
(1) (2 ) (.3 I (4) <5> J6J \ I 
I ~-
' IBio-i Phy'si-
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I \ i I 
I ' l Serious 9' 15 9 I 15 9 i 12 6 12 6 5 
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J 
I 
I 
I 
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cation 
Total 15 24 15 24 16 2.3 16 2.3 16 2.3 
. 
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I {7) 
Phyei-Bio 
cal lo gi-
cal 
' 
.39 59 
I 
I 
1.39 
I 
58 
f' 
I 
i 
78 117 
., 
A 'GENERAL SCIENCE INJroRMATION INVENTORY 
DIRECTIONS FOR ADMINISTRATCR 
340 
This is ,an. inventory of general science information for high 
school pupils to determine the preTalence of certain important 
science m~sccncept~ons. 
You will notice there are six f"orms of the inventory and yGu 
liave been supplied with appro:x:t.ma.tely equal numbers of ·each form. 
They are arranged in sequence, Form I through Form VI, and should 
be distributed UP AND DCl4N the rows of the classroom to ~void, if 
possible, having adjacent students answering the same forms. You 
have been supplied also with answer sheets. The page of directions 
and samples found on the front of the answer sheets is the same for 
all forms. 
Each child will have a booklet and a separate answer sheet. 
Special pencils :are provided for the children to mark the answer 
sheets. Since this maybe a new experience for the children, it 
is suggested that directions be given carefully and slowly, in 
order to insure 'that the children understand what they are to do. 
They are to do the following: 
a. On the answer sheet print their i'ull name, date of birth, 
and age in ~ars and months. You should use the class 
register to help them. 
DIRECTIONS FOR ADMINISTRATOR 
b. Circle ~he proper sex and grade on the second line of 
the direction page and write in the name of the school. 
c. See what Form they are using and then c'U'cle the smne 
Form on the direction page. Fill ill the proper date 
and write their address. 
SPECIFIC 
d. On ~he other side or the answer sheet camplet~ the 
additional ~estions. 
1. Samples ·are provided for the children to do. The first one is 
completed ta- show them how to place the answer mark. Have 
them do the next three by themselTes. Check to see tba.t they 
are marking the answers properly. The answer to sample 2 is 
"£," to sample 3 "st," depending upon local conditions, and to 
sample 4 "du." 
2. Answer any C)Jl.estions the children ask in regard to the samples. 
3. Be sure to see that each child uses the SPECIAL PENCIL PROVIDED. 
IT IS NECESSARY FCR MACHINE SOCRING. 
341 
4. Empha~ize that only one response should be made .for each statement. 
5. Do not encourage guessing. 
6. Caution the children to refrain .from making stray pencil marks 
on the answer sheets. 
7. Request ·the pupils to hand in all materials as soon as they finish. 
.342' 
DIRECTIONS Fat ADMINISTRATCil 
8. After the directions have been read and the samples completed, 
have the pupils turn over the direction page and begin the 
inventory. 
9. During the administration of the inventory, check to make certain 
that each child is complying with the directions. 
10. Do not attempt to explain or interpret any of the statements in 
the inventory. The children have the opportunity to mark "dk" 
or lldu11 for any statement, as explained in the directions. 
11. Give them as much time as they need to complete the inventory. 
' 
*12. CHECK EACH ANSWER SHEET as it is being handed in to make certain 
that each child has responded to every statement by giving only 
one response for· each item, and has given the information re<:Dlested 
in the first five directions. Inventory forms which are improperly 
filled out or incomplete cannot be inCluded in the study. 
*1.3. Arter the forms are completed, check to make sure the pupils 
have completed the additional ~estions which have been·put 
on the back of the answer sheet. 
*14• After the forms are completed and returned by the pupils, if 
there is an I. Q. available (not more than three years old) please 
insert it in the blocked space at the left or the second line of 
the directipnpage. 
15. NCM READ ALOUD ALL th~ directions on the front of the pupils' 
answer sheet as the pupils read silently along with you. 
FCRMA 
A GENERAL SCIENCE 
INVENTORY FORM 
Copyright by' 
William P• Rogers 
1956 
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FORM A 
1. 'A barking dog :neTer bite!!. 1. 
2. Those who learn slowly retain more of what they learn than 
those who learn fast. 2. 
3. When a dog is fond of a man, it shows that person to be 
trustworthy. 3. 
4. Lightning never strikes twice in the same place. 4. 
5. A wind is air in motion. 5. 
6. Starches, fats and proteins are produ.ced by plants and it il!! 
upon these t~t all animals depend primarily for food. 
7. A thunder st~rm can cause milk to turn sour. 
8. Night air is' bad for you. 
9. The future can be read by the lines in the band. 
10. Sound waves may be reflected. 
ll. As long as life continues in any organis:n, energy is 
6. 
B. 
10. 
being released. 11. 
12. Some snakes have a stinger at the end of their tail._ 12. 
13. As one goes up in the air, the air pressure increases. 13. 
14. Dirty water cannot be made pure. 14. 
15. Glaciers have helped to change the earth's surface. 15. 
16. Plants and animals are directly or indirectly dependent 
on the soil. 16. 
17. Women with red hair are quick tempered. 17. 
18. Mental diseases cannot be eured. 18. 
19. Babies can walk when they are born. 19. 
20. Throwing a person off a dock is an almost certain method of 
teaching ~ to swim. 20. 
(continued on next page) 
21. There is always a calm before a storm. 
22. The words force, power and energy mean the same thing. 
,, 
23. Oranges are a blue color. 
24. Women are inferior to men in intelligence. 
25. Carbon monoxide is a poisonous gas. 
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21. 
22. 
23. 
24. 
25. 
26. All living things die, but life continues from age to age. 26. 
27. A beautifUl woman never has any brains. 27. 
28. Some animals are as intelligent as the average man. 28. 
29. The almanac can predict the weather conditions each day 
for a whole year in advance. 29. 
30. Heating soft coal in the absence of air produces coke. 
31. Acquired characteristics are not inherited. 
32. Cream is heavier than milk. 32. 
33. An expectant mother can make her child beautiful by 
looking at beautiful works of art. :n. 
34. A bat will try to i'ly into a girl's hair. 34. 
35. The existing forra.s ·of life on the earth are not all the 
forms of life which have existed. ~5. 
36. A thermometer is used to measure temperature. 
37. Fish is a brain food. 
38. Ice is heavier than water. 
39. Frost is formed usually on the outside of a window. 
40. Whiskey is good £or snake bite. 40. 
41. A rattlesnake always warns before it strikes. 41. 
42. A person's character can be judged accurately by looking 
at his face. 42. 
(concluded on next page) 
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43. Lightning will not etrike an automobile. 43. 
44. The turning of the hands backwards on a watch damages it. 44. 
' 
4S. Heat loss is reduced by using good insulators. 4$. 
46; The enviromnent acts upon living things and living things 
act upon their environment. 46. 
47. "Dying men go out with the tide.a 47. 
48. Singeing the ends of the hair after a haircut helps to 
make it grow. 48. 
49. The human race was descended from monkeys. 49; 
so. Temperatures are lower at higher altitudes. so. 
SJ,. Wood is constant~ being provided by forests. Sl. 
S2. The earth is the largest planet • S2. 
. 
S3. A burn .from boiling water is more severe than one from steam. 53. 
54. If animals acquire an unusually heavy coat o£ fur, that 
fact foretells a severe winter. 54. 
55. Divers must adjuet themselves to changes in the water 
pressure. 
''· S6. Roots of trees and graeses hold the soil. 56 •. 
S7. Breaking a looking glass means that a tragedy will eoon occur. 51. 
. 
sa. If you tickle a baby, .you will cause it to stutter. sa. 
59. Lawn grass ie usually a violet color • 59. 
60. Colored water is used in thermometers. 60. 
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1. Gasoline burns in the liquid state. 1. 
2. The bite of most spiders is poisonous. 2. 
3. Snakes, by staring, ean paralyze animals and humans. 3. 
4. Wearing a copper b.and on the wrist will stop the crippling 
effects of rheumatism. 4. 
5. The darker the color of a surface, the better it absorbs light.S. 
6. Trees are valuable in many ways and should be protected. 6. 
7. The earth is bigger than the sun. 7. 
8. Water with minerals dissolved in it is dangerous to drink. 8. 
9. Cutting a man•s hair often and short makes it grow thicker. 9. 
·10. A1l matter is made up of protons, neutrons, electrons and 
other particles. 10. 
~1. Birds destroy many insects. 11~ 
12. The stomach is below the wai8t line. 12. 
13. A drowning person who goes down for the third time i.s lost. 13. 
14. Sound travels faster than light. 
15. The eyee may be defective. 
16. The direct lighting method may be injurious to the eyes. 16. 
17. A ring around the Sll11 or moon always mesne a etorm. 17. 
18. A camphor bag worn around the neck will drive away disease. 18. 
19. A program may be seen on a radio. 19. 
20. The best defense against a sttake is a horsehair rope. 20. 
21. The behav.ior of certain animals is more reliable in 
predicting the weath9r tlia.n is the u.s. ·Weather Bureau.. 21. 
{continued on next page) 
22. Dew comes out of the ground. 
23. A man learns to run before he learns to walk. 
24. Gasoline is heavier than water. 
25. Your hearing can be tested. 
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22. 
23. 
24. 
25. 
26. Soil eonsi sts or a mixture of rocks and decayed plant and 
animal matter. 26. 
27. Hot lemonade will cure a cold. 27. 
28. "Darning needles" sew up one's mouth. 28. 
29. Animals can see in complete darkness. 29. 
30. Like electrical charges repel, and unlike eleCt:fical 
charges attract. · 30. 
31. Much valuable ~and has been destroyed by dust storms. 31. 
~ 
.32. .All kinds of wood will fioat in water. 32. 
33. I£ it rains on July 15th (St. Swithin's day) it will rain 
£0r forty days thereafter. 33 • 
.34. Brunettes are more trustworthy than blondes. 34 • 
.35. The higher the temperat:are of the air, the greater is the 
amount of moisture required to fill or saturate it. 35. 
36. During the Ice Age large glaciers covered most of the land 
in Canada and in the northern -part of the United States. 36. 
37. Good people usually die yQlJ1lg. 37. 
38. A person with a jaw that sticks out is usually a very 
forceful person. 38 • 
.39. The ground cannot be used as an electripal conductor. 
40. The sun goes around the earth. 
41. Cooking a ~art'er (25 cents) in mushrooms will tell if they 
39. 
40. 
are poisonous. 41. 
42• Snow ·kills germs •. 42. 
·' (concluded on next page) 
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43. Bright children are usu.ally weak and small. 43. 
44. The sun moves £rom one point in the sky to another point 
during the day. 44. 
45. Str•ams generally are lowering the surface land in some 
pJ.aces and bll.Uding .it up at other places. 45. 
46. SoiJ.s should be tested to determine when fertilizers need 
to be added • 46. 
. 
47. Thunder is caused when two stars bump together. 47. 
48. .All turtles will bite people. 48 • 
49. People born under the influence of certain stars show this 
influence on their characters. 49. 
;o. Rocks may be formed by the cooling and solidifying o£ hot or 
molten material. ;o. 
51. A plant needs light in growing and in making food. 51. 
. 
52. A negro's skull is much thicker than a white man's skull. 52. 
5.3. The air pressure inside the house is different than it 
is outside the house. 53. 
54. A rising barometer indicates stormy weather. 54. 
;;. The average speed of molecules increases with the 
temperature and pressure. ;;. 
56. ,Soils may be kept fertile by crop rotation. 56. 
51· We are able to see because of our ears. 57. 
5S. Flowers in a room use up all the air. 58. 
59. The larger the dog, the safer he is £or children. 59. 
6o. All animals are born with the ski~ls and knowledge necess~ 
to keep them alive. 60. 
.. 
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FORM C 
1. If the points of the new moon are turned upward, dry weather 1. 
is sure iio follow. 
2. Air has no weight. 2 • 
.3. Appendicitis is the result of swallowing grape seeds. . 3. 
4. The grasp of a large octopus is unbreakable by a strong man. 4. 
5. Bodies of land heat up and cool ott more rapidly than bodies 
of water. 5. 
6. The carbohydrate foods are starches and sugars. 6. 
7. Most men of genius do not enjoy vigorous health, nor do they 
live as long as the average. 7. 
B. The sun is very snall compared to the earth. 8. 
9. When we fan ourselves,. we cool the air around us. 9. 
10. If a beam of light falls upon an irregular surface, the rays 
of light are scattered in all directions. 10. 
11. Vitamins keep living things healthy and promote growth. 11. 
12. Lichens or moss will always grow on the north side of trees. 12. 
13. Fat people are jolly people. 1,3. 
14. One who has had a cucumber salad should never finish with a 
dish of ice cream. 14. 
15. The surface of the earth and the atmosphere surrounding the 
earth are undergoing constant changes. ' 15. 
16. Seeds tested before planting time 'Will save many crop failures.16. 
17 • Earthworms can fly. 
18. Thunder comes before the ~ightning. 18. 
19. If smoke comes from a chimney, the fire is extremely hot. 19. 
20. People w.tth greenish-gray eyes are less trustworthy than 
people with blue or brown eyes. 20. 
(continued ~n next page) 
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21. A. cat will try to take a baby's breath away. 21. 
22. Bacteria are always harmfUl to man. 22. 
2.3. Shoes are worn to protect our hands. 23. 
24. Water drunk frem. a washstand .faucet is not as pure as water 
drunk from a kitchen faucet. 24. 
25. A seed is a living thing., 25. 
26. Fires may be put out by preventing air from reaching the fuel. 26. 
27. Hard water is dangerous to drink. 27. 
28. Bursitis is caused .from drinking too·much milk. 28. 
29. Bulls are made angry by the sight of anything· red. 29. 
30. Water pressure is equal in all directions and depends upon 
the depth o.f the water. 30. 
31. Many plants are destroyed by diseases. 31. 
32. Children sometimes inherit characteristics from a previous 
wife o.f their father. 32. 
33. There is a pot o.f gold at the end of the rainbow. 33. 
34. Magnets will pick up many- kinds of metal. 34. 
35. The invention e.f the wheel made man's work easier. 35. 
36. Young people need more energy fuels than older people. 36. 
37. A boil on the neck purifies the blood. 37. 
38. Drunkards have so much alcohol in their blood that they are 
immune to infections. 38. 
39. Intelligent children are not USilally strong. 39. 
40. 'Water always freezes when its temperature is reduced to 
32 degrees Fahrenheit. 40. 
41. Oil is heavier than water. 41. 
{concluded on next page) 
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. 
42. If you drink three glasses of water every day, you will 
never have rheumatism or kidney trouble. , 42. 
43. You are justified in feeling uneasy when a black cat 
crosses the path in front of' you. 
h4. Rain makes children grow faster. 44. 
45. Many scientific principles are appl.ied in the automobile. 45. 
46. A well-balanced diet contains all the different nutrients. 46. 
47. Dissolved particles cannot be separated from water. 47. 
48. Thunder is harmful. 48 • 
. 
49. If one does not scratch a mosquito bite, i~will stop itching. 49. 
5o: Saliva in the mouth helps to digest food. SO. 
51. Habits may be beneficial or harmful. 51. 
52. The blood is the carrier of hereditar,y characteristics. 52. 
53. Oysters should not be eaten in any 'month which does not have 
an 11R" in it. 53. 
54. It gets colder in direct proportion to the distance north 
of the equator. 54. · 
55. Air is a mixture of sever~ gases. 55. 
56. Fqo~s will spoil unle8!properly dried, canned or preserved. 56. 
51. A man can live a long time without air~ 51. 
58. Water always boils at the same temperature. 58. 
59. One should feed a cold and starve a fever. 59. 
60. You can tell a -person is going to die if you can hear the 
"death rattle.n 6G. 
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1. A. baby lmows instinctively whether a man is good or bad. 1. 
2. Gunpowder explodes upw'ards and. dynamite explodes downwards. 2. 
3. The number of stars within the halo around the moon indicates 
the number of days preceding a etor.m. 3 • 
. 
4. The flickering tongue of a snake does the stinging. 4. 
5. A substance must be heated to its kindling temperature in 
air before it will burn. 5. 
6. Yeast is used in breadmaking because it makes the dough rise. 6. 
7 • A tapeworm eats so much of its victim's food that the victim 
is aJ.ways hungry. 7. 
8. A person with a snall chin is usually a timid person. 8. 
9. If fur coats were worn inside out, one would feel. calder in 
them. 9· 
10. A name is a burning vapor or gas. 10. 
ll. Changes on the earth's surface have been slow and gradual. · 11. 
12. White light is one color. 12. 
13. Tobacco ashes on a carpet help to keep moths out of it. 13. 
14. Children who do very well on intelligence tests are usually 
peculiar. 14. 
15. Fuels exist in solid, liqnid or gaseous form. 15. 
16. Glaciers have helped to change the earth's surface. 16. 
17. Waking a "sleep walker" will kill him. 17. 
18. Sea water never freezes. 18. 
19. An airplane is used under water. 19. 
20. When tobacco smoke is blown through a handkerchief, the 
yellow mark produced is due to nicotine. 20. 
(continued on next page) 
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21. A weak mind and a strong back go together. 21. 
22. A necktie goes around the waist. 22. 
23. Women possess a power o.£ intuition absent in men. 23. 
24. An adult moth eats wool. 24. 
25. Heating wood in the' absence of air produces charcoal. .25. 
26. Plants and animals produce large numbers o£ seeds and eggs. 26. 
27. The pressure of water at the nozzle o£ a fire hose is greater 
than it is· in the hose itself. 27. 
28. The greater part of an iceberg floats above water. 28. 
29. It is possible to overcome seasickness by sucking a lemon 
for its juice. 29. 
30. Water is not a good extinguisher for oil fires. 30. 
31. The deltas of rivers usually contain very fertile soil. 31. 
32. A man falling from a great height will always be dead before 
he hits the ground. 32. 
33~ Everyone has genius of a certain sort, the problem is to find 
out What it is. 33. 
34. Ice is never colder than 32 degrees F. or 0 degrees c., the 
freezing temperature of water. 34. 
35. Electrical short circuits can start a fire. 35. 
36. Many areas which were once fertile are now deserts. 36. 
37. The Diesel engine is a gasoline engine. 31. 
38. If a drunken man falls, he never hurts himself. 38. 
39. Getting out of bed on the wrong side makes a person 
irritable and disagreeable. 39. 
40. Brains and beauty rarely go together. 40. 
41. If' it rains before seven o•cJ.ock, it will. be clear by eleven 
o'clock. 41. 
(concluded on next page) 
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42. Because warm air rises, it must be warm at high altitudes. 42. 
43. Trees are dead in the winter time. 43. 
h4. Wetting the hair to make it lie do~ rots the hair. 44. 
45. Heat may be produced by friction. 45. 
46. The minerals in the soil are used by plants for growth. 46. 
47. One shc:>uld not drink milk when they have lobster or crabmeat. 47. 
48. Dry cell batteries are really dry. 48. 
49. Heat and temperature mean the same thing. 49. 
50. The more resistance a wire has to current, the more heated 
it will become when current fiows through it. 50. 
51. Soils containing humus hold the most moisture. 51. 
52. One who has thin and tightly· drawn lips is likely to be 
stingy with his money. 52. 
53. Gold storage kills bacteria. 
54. If one wears light-weight underwear winter and summer ~he 
year around~ one will never catch cold. 54. 
55. Heat causes gases, liquids and solids to expand. 55. 
56. The source of all food is the green plant. 56. 
51. A rabbit can talk. 57. 
58. If you can see many stars in the sky, we will have fair 
weather. 58. 
59. Fresh water is heavier than salt water. 59. 
60. Those who tbreaten to commit suiciae seldom do. 60. 
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FORME 
1. Finger prints can be changed by using acid. 1. 
2. Persons with exceedingly high foreheads are always possessed 
of remarkable intelligence. 2. 
3. The sun is the center of the whole universe. 3. 
4. A light colored radiator warms a room quicker than a dark 
colored one. 4. 
5. Modern thermometers uSilally contain alcohol or mercury. ;. 
6. Seeds are produced by the flower. 6. 
1. The dyes used for Easter eggs are poisonous. 1. 
a. ·All great artists and musicians are highly temperamental. 8" 
9. Whiskey calms the nerves. 9. 
10. Heat radiates in all directions from a heated object. 10. 
ll. Proteins are used :f'or the growth and repair of living things. 11. 
12. Heavy cream is heavier than light cre!IIl. 12. 
13. The moon is as large as the SllD. 13. 
14. The time of year you were born in relation to the stars deter-
mines what yau will be when you are older. lb.. 
15. All homes need a good circulation of air. 
16. Gonm1on table salt is a mineral. 16. 
17. Apples grow in the sea. 17. 
18. The drinking of water with one's meals prevents the proper 
digestion of food. 18. 
19. Lobster is poisonous if eaten at a meal with ice cream. 19. 
20. The needle o~ the compass points to the north geographic pole. 20. 
21. An object weighs more in water than it does out of water. 21. 
(continued on next page) 
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22. People who sleep with the moon shining on them will become 22. 
crazy. 
2,3. Bananas look like oranges. 23. 
24. Long slender hands are an indication of an artistic nature. 24. 
25. Some . seeds lie quiet for years and yet grow when the right 
conditions occur. 25. 
• 
26. Glaciers are large sheets of ice and ,snow. 26~ 
27. When a living thing dies, all the cells are dead. 27. 
28. Tin is the same as aluminlUil. 28. 
29. A change in the moon is responsible for a change in the 
weather. 29. 
.30. During the day, the sun shines brightly above the clouds. ,30 • 
31. Metals can be welded together by heating and pounding. 31. 
32. Frost kills disease germs. 32. 
33. Continued use of canned foods may cause cancer. .33. 
34. Any physical or mental disease can be prod!Mled by thinking 
too much about it. 34. 
35. Water get into the air by evaporation. 35. 
,36. Coal, petrole\Uil and wood are among our many natural resources. 36. 
37. Plastic materials.are used in plastic surgery. 37. 
,38. During the winter, it is colder near the ocean than it is 
away from the coast. 38. 
39. If you breathe deeply you will never catch a cold. 39. 
40. Bloodhounds will attack those they are hunting. 40. 
41. Alcoholics sometimes die of spontaneous combustion. 41. 
42. North is always up, and south is always down. 42. 
43. Artificial ice is different than natural ice. 4.3. 
(concluded on next; page) 
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44. Snakes can be charmed by music. 44. 
45. The dew point is that temperature at which the air becomes 
filled with moisture. 45. 
46. 
47. 
Travelers may get direction at night from the stars. 
A heavy growth of hair an a person's chest and limbs indicates 
46. 
great physical strength. 47. 
48. Milk and cherries should never be eaten together. 48. 
49. You cannot lift something that weighs more than you do. 49. 
So. Gravity is the r.eal cause of winds. So. 
51. The flat taste of boiled water is largely due to the absence 
of air. Sl. 
52. Coke is dug from the earth. 
53. If you sing before breakfast, you will cry before supper. 53. 
54. -If you carry- an 'Uillbrella, it is not as likely to rain as 
it is if you do not carry- the umbrella. 54. 
55. Sounds are produced by vibrations of matter. 
56. A body submerged in water loses as much weight as the weight. 
of the water is pushes aside. 56. 
57. Ponds in New E;ngland freeze over in tbe Sll11llller time. 57. 
58. Sea gulls circling in large numbers mean that stormy weather 
is coming. 58,. 
59. In the dry cleaning process, clothes never get wet. 59. 
60. Ocean waves are sometimes mountain high. 60. 
APPENDIX C 
Table lC. Prevalence of Certain Physical Science Misconceptions 
Having Serious Implication for the Behavior of Ninth 
Grade Children, and with a Rating of "Excellent" in the 
Item .Analysis. 
.364 
Physical Science Item Percentage Inventory Item 
Misconceptions Having Number Frequency. Number Analysis 
Serious Implication of 
Responses 
(1) (2} (3) (4} (5) 
. 
During the winter it 
is colder near the 
ocean than it is away -
from the coast •••••• 187 56 E-.38 E 
There is always a 
calm before a storm •• 191 5.3 A-21 E 
The almanac can pre-
diet weather condi-
tions each day for a 
-
whole year in advance •• 47 51 A-29 E 
A rising barometer 
indicates stormy 
weather ··~··•••••••••• 175 45 B-54 E 
Water drunk from a 
wash stand faucet is 
not as pure as water 
drunk from a kitchen 
faucet ••••••••••••••• 125 45 C-24 E 
' 
Oil is heavier than 
water ••••••••••••••• 168 4.3 C-41 E 
The needle of the com-
pass ~oints to the 
north geographic pole ••• lll 56 E-20 E 
{concluded on tbe next page) 
Table 10. (concluded) 
Ph~ical Science Item Percentage Inventory Item 
Misconceptions Having Number Frequency Number A,nalysis 
Serious Implication of 
Responses 
(1} (2) (3) {4} {5) 
North is always up1 
and south is always 
dow.n •••••••••••••• 4 50 E-42 E 
Thunder comes before 
lightning •••••••••• 179 50 0-18 E 
Gasoline is heavier 
than water ••••••••• 23 47 B-24 E 
l. ,~, . ·~--
... 
·~-
""" ~..,.
. \ ;:. 
' 
:~':\·' 
' 
I ~t\~ 
'-; 
.. t 
I •' 
Table 20. rrevalence of Certain Phyeical Science Misconceptions 
Having Some Implication £or the Behavior of Ninth Grade 
Ohi~dren, and With a Rating of "Excellent" in the Item 
Analysis. 
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Physical Science Item Percentage Inventory Item 
Misconceptions Having Number :Frequency Number Analysis 
Some Implication of-
,Respon~es 
.. 
(l) (2) {.3) (4} (5J 
Magnets will pick up 
many kinds of metal •• 103 ,, 0-34 E 
The pressure of water 
at the nozzle ,of a 
fire hose is greater 
than it is in the 
hose itself ••••••••• 87 S4 D-27 E 
If smoke comes :from 
a chimney, the !ire 
Sl is extremely hot •••• 77 C-19 E 
Artificial ice is 
different than 
·;o natural ice •••••·••• 38 E-4.3 E 
The air pressure 
inside the house is 
different than it is 
outside the house •••• 61 49 B-S3 E 
Ice is heavier than 
48 .A-38 water •••••• ~ •••••• 
1 
124 E 
Heavy er~am 'If heavier, . 
47 E-12 E t~n light--~·~ •·•···- 27 
. Ocean wave:~'fare somr,- . tr" 
4.3 E-60 E · "rain hi n~. • ~ ,.81. times moun_; 
.... ~" ~ncluded on the next page) 
_\ _,_. 
Table 20. (concluded) 
Physical .Science Item Percentage In-v:entory Item 
Mieconceptions Having Number Frequency Number Analysis 
Some Implication ot 
Responses 
_(1) l2J (3) {4) {5J 
In the dry cleaning 
process, clothes 
never get wet •••••• 2 57 E-59 E 
As one goes up in 
the air, the air ~ 
pressure increases ••• 70 51 A-13 E 
When we fan ourselves, 
we cool tb.e. air --
around us •••••••••••• 67 44 C-9 E 
Table 30 • Prevalence of Certain Biological Science Misconceptions 
Having Serious Implication for the Behavior of Ninth 
Grade Children, and With a Rating of "Excellent" in 
the Item Analysis. 
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Biological Science Item Percentage Inventory Item 
Misconceptions Having Number Frequency Number .Analysi s 
Serious Implication of 
. Responses 
u.J (2J _(_3] _(~J (5J 
A barking dog never -
bites •••••••••••• 6; ;; A-1 E 
The larger the dog, 
the safer he is for 
children •••••••••• 64 S3 B·S9 E 
When a. dog is fond 
of a man, it- shows 
that person to be 
S3 trustwort~ ••••••• 189 A-.3 E ~ 
A drowning person 
who goes down tor 
the third time is 
lost ••••••••••••• 109 52 B-13 E 
Frost kUla disease 
germs ••••••••••••• 169 '49 
' 
E-32 E 
A weak mind and a 
strong back go 
4S together ••••••••• 191 D-21 E 
Some animals are as 
intelligent as the 
average man ••••••• 66 43 A-28 E 
Cutting a man's hair 
often and short makes 
it grow thicker •••••• 126 42 B-9 E 
Intelligent children 
are not usually strong. 106 42 C-39. E 
(concluded on the next page) 
Table 30. {concluded) 
Biological Science Item Percentage Inventory Item 
Misconceptions Having Number Fr~quettcy Number AnalysieJ 
Serious Implication of 
Responses 
llJ ~2). (3) (4} ~5) 
Snow kills germs ••• 171 41 B-42 E 
Women are, inferior to 
men in intelligence ••• 115 41 A-24 E 
Mental diseases cannot . 
be cured •••••••••••••• 116 41 A-18 E 
Brains and beauty rarely 
go together ••••••••••• 197 40 D-40 E 
Bright c;hildren are 
usually·weak and small ••• 105 40 B-43 E 
An adult moth eats wool •• 29 47 D-24 E 
Hot lemonade will cure 
a cold ••••••••••••••••• 176 47 B-27 E 
The bite of most spiders · .. 
is poisonous •••••••••• 50 46 B-2 E 
\ '• 
The flickering tongue 
of a snake does the 
stinging ••••••••••••• 17 41 D-4 E 
A person's character can 
be judged accurately 
by looking at his face •• 192 42 A-42 E 
Table 40. Prevalence of Certain Biological Science Misconceptions 
Having Some Implication for the Behavior of Ninth Grade 
Chileren, and With a Rating o£ "Excellent" in the Item 
Analysis. 
37G 
Biological Science Item Percentage Inventory Item 
Misconceptions Having .. Number Frequency Number Analysis 
Some IMplication of 
· Responses 
(1) {2} (3) (4} i5_i 
. 
~ 
I£ one does not 
scratch a mos~ito 
bite, it will stop ---
itcbi11g ••••••.••••• 17~ 60 } c-49 E 
Any physical or 
mental disease can fi 
be produced by 
thinking too much 
about it ••••••••• 2os S9 E-34 E· 
. 
Children sometimes 
inherit ch8racteris-
tics from a previous 
wife of their rather •• 121 ;a C-3~ E 
Animals can see in .. 
complete darkness •••• S9 S6 B-29 E 
A man falling from a 
great height will 
always be- dead before -
he hits the ground ••• 7S ;6 D-32 E 
Bloodhounds will 
attack those they 
are hunting •••••••••• S3 ;6 E-40 E 
Bulls are made angry 
b y the sight of any-
thing red ••••••••••• 56 ;; Q .. 29 E 
(concluded on next page) 
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Table 4C. (concluded) 
Biological Science Item Percent; age Inventory Item 
Misconceptions Having Number Frequency Number .Analysis 
Some Implication ot 
Responses 
(1) (2} OJ (4·) (5) 
Women with red hair 
are quick tempered •••• 107 50 A-17 E 
A tapeworm e~ts so 
much or its victim t s 
food that the victim 
is always hungry ••••• 87 46 D-7 E 
Long slender hands 
are an indication o£ 
an artistic nature ••• 193 44 E-24 ~ 
Snakes can be charmed 
bymusic •••••••••••• 14 43 E-44 E 
The behavior o.:f certain 
animals is more reliable 
in predicting the . 
weather than is the u.s. 
Weather Bureau •••••·~·· 243 42 B-21 E 
Sea gulls circling in 
1arge numbers mean that 
stormy weather is 
COming ••••••••••••••• 164 42 E-58 E 
Women possess a 
power of intuition 
absent in men •••••••• lll 51 D-23 E 
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